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PREFACE 


In August 1959, the President directed the Secretary of Health, Education, 
and Welfare to intensify Departmental activities in the field of radiological 
health. The Department was assigned, among other things, primary responsi- 
bility within the Executive Branch for the collation, analysis, and interpreta- 
tion of data on environmental radiation levels. Within the Department this 
responsibility has been delegated to the Division of Radiological Health, Pub- 
lic Health Service. 


As a step in the discharge of this responsibility, the Public Health Service 
is publishing Radiological Heaitnh Data. This publication is issued monthly, 


with each third issue (starting July 1960) expanded somewhat into a quarterly 
report. 


The monthly and quarterly reports are reviewed by a Board of Editorial 


Advisors with representatives from the following Federal agencies: 


Department of Health, Education, and Welfare 
Atomic Energy Commission 

Department of Defense 

Department of Commerce 

Department of Agriculture 
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SECTION |.—MILK 


PUBLIC HEALTH SERVICE MILK MONITORING PROGRAM 


The original Public Health Service Milk Monitoring Program consisted of 12 sampling stations. 
This is now being expanded to about 60 stations. Since the sampling procedures for the original and the 
added stations are somewhat different, they will be described and reported separately. The Public 
Health Service Robert A. Taft Sanitary Engineering Center, Cincinnati, Ohio, conducts the analyses for 
the original network stations and the Public Health Service Southeastern Radiological Health Facility, 


Montgomery, Alabama, and the Southwestern Radiological Health Facility, Las Vegas, Nevada, for the 
added stations. 


Original Stations 


The initial purpose of establishing this network was in keeping with the normal and continuing pro- 
gram of the Department of Health, Education, and Welfare to determine trends in our changing environ- 
ment, including measurement of amounts of radioactivity in water, air, milk, and other foods. Milk was 
the food chosen for initial testing since it is among the most important elements of the diet and is con- 
stantly available at all seasons of the year and in all climates. A primary objective of the project was 
to develop and simplify methods of collection and radiochemical analysis of milk to make them more 
suitable for larger scale programs. 


The selection of the original sampling stations was based on the following criteria: 


1. The milk represented in each sample was from a group of farms milking a total of at least 
1,000 cows. 


2. The number of individual farms was small enough so that collection of collateral field data 
from each farm was feasible. 


3. The milk samples were from a supply that was part of a metropolitan milkshed. 


4. The conditions under which the milk was received were such that each sample was repre- 
sentative of the same farms in the production area. 


The Overton, Nevada and St. George, Utah milksheds do not fulfill the 1,000 cow minimum require- 
ment but have been included since they are part of the monitoring program around the Nevada Test Site. 


One gallon samples are collected once each month and forwarded by air parcel post to the Robert A. 
Taft Sanitary Engineering Center, Cincinnati, Ohio, for radionuclide analysis. It is estimated that these 
samples represent 2,000 gallon lots. The concentration of iodine-131, barium-140, and cesium-137 and 
naturally occurring potassium-40 are all currently being measured when present in the milk by gamma 
scintillation spectroscopy. Total strontium and strontium-90 are determined following radiochemical 
separations, and the strontium-90 is calculated by measuring the build-up of the daughter decay product, 
yttrium-90 (after about a two week wait) using a low background anticoincidence beta counter. The 


total radioactive strontium is counted in a shielded internal proportional counter with the strontium-89 
calculated as the difference. 


Publication of the data will normally require a period of about four months after collection due to 


shipment, processing, decay product build-up, compilation of the data, and inclusion with other radia- 
tion data in the monthly reports. 


A description of the program appears in "The Occurrence of Strontium-90, Iodine-131 and Other 
Radionuclides in Milk, May 1957 through April 1958," by J. E. Campbell, G. K. Murthy, A. S. Goldin, H. B. 
Robinson, C. P. Straub, F. J. Weber, and K. H. Lewis, American Journal of Public Health, Vol. 49, No. 2, 
Feb. 1959, American Public Health Association, reprinted by the Joint Committee on Atomic Energy 
Hearings on Fallout from Nuclear Weapons Tests, Vol. 1, May 1959. 





April through September 1960 issues of Radiological Health Data list references for technical de- 
scriptions of the methodology of analyses used. 


Table I presents the results of analyses for the original stations for April 1960. 
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Added Stations 


The Milk Monitoring Program is being expanded for the primary purpose of providing additional in- 
formation on levels of radiation in milk consumed by the public. The new stations are being established 
in cooperation with State and local health and milk sanitation agencies. The cities have been selected in 
order to provide adequate coverage from the combined viewpoints of production areas and consuming 
population. The emphasis on this expanded sampling and radioassay program is that of: 


1. Measuring the radioactivity levels of the milk consumed by the public in various regions of 


the country by obtaining samples of pasteurized and homogenized milk at the point of distribution to the 
public. 


2. Providing one sampling point within each state with additional points when indicated by wide- 
ly varying conditions of the milk supply or the need to provide coverage of large population groups. 
This differs from the original set of sampling stations whose selection was based principally upon cer- 
tain criteria involving the milk production and milkshed area characteristics. 


In some instances the designated points are the same as those which reported originally. The es- 
tablishment of the added sampling stations does not preclude the need for further samples from the 
selected milksheds serving the same cities. It is important that both networks be in operation for a 
sufficient period of time to provide an overlap for purposes of comparative study. 


The sampling procedure has been developed to give a sample from one day's sales per month in a 
community which will be as representative of the total supply as can be achieved under practical con- 
ditions. The sample will be a composite of those plants supplying not less than 90% of the city's milk 


supply. The contribution from each plant to the total sample will be approximately proportional to vol- 
ume of milk sold. 


The samples from the added stations are collected with the assistance of the various State and local 
health and milk sanitation agencies and shipped for analysis to either the Southwestern or Southeastern 
Radiological Health Facility. The Southeastern Radiological Health Facility processes samples from 


the 30 states east of the Mississippi, and the Southwestern Radiological Health Facility from the States 
generally west of the Mississippi River. 


At the present time radioassays for Sr?° and Cs!37 are being performed. As the laboratories in- 
crease their capacities and instrumentation, a selected group of radionuclides of concern to public 
health agencies will be included for assay as necessary for complete monitoring of the milk supply. 


The data from the Southwestern Radiological Health Facility and the Southeastern Radiological 
Health Facility for May 1960 is presented in Table II and Table III. 
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TABLE II.—DATA ON RADIOACTIVITY IN MILK 


Public Health Service Milk Monitoring Program 
Southwestern Radiological Health Facility 






































Note: Sr89 analysis performed, but no Significant amounts detected. 
* Average of April and May values. 


May 1960 
(Radioactivity in «uc /liter) 
. +———— — - 
| Calcium grams/liter | Strontium -89 Strontium -90 
Area r =z | ea ] 
Average | Average | Average 
aed | to date ed | to date — to date 
+ } 4 pene 
Albuquerque, N. Mex.! 1.2 1.2 40 0 3.8 3.6 
Denver, Colo, ! 1.2 1.18 0 0 7.9 7.7 
Honolulu, Hawaii 2 1.0 1.05 0 2.4 5.1 3.6 
Idaho Falls, Idaho! 1.1 1.03 0 3.0 6.4 8.3 
Kansas City, Mo. 2 Ll 1.15 5.2 9.6 8.5 7.6 
Laramie, Wyo.? 1.1 1.1 0 3.0 5.4 6.0 
Las Vegas, Nev.? 1.2 1.15 0 0 2.9 2.8 
Palmer, Alaska! 1.1 1.1 0 0 6.7 | 6.6 
Portland, Oreg. 2 1.2 1.1 0 8.8 14.7 | 11.6 
Salt Lake City, Utah! L.1 1.33 0 0 6.1 | 4.7 
Seattle, Wash. 2 1.1 1.1 0 8.0 2.5 | 8.6 
Spokane, Wash. 3 1.1 - 0 - 10.7 | - 
| Wichita, Kans,? 1.1 1,15 0 Se 
‘Average of first three months. 
2Average of two months (Las Vegas is average of March and May). 
3[nitial sample. 
4Zero means calculated value is less than twice error at 95% confidence level. 
TABLE Ill.—DATA ON RADIOACTIVITY IN MILK 
Public Health Service Milk Monitoring Program 
Southeastern Radiological Health Facility 
May 1960 
(Radioactivity in .c/liter) 
[ oe | | 
Calcium Strontium-90 | Cesium- 137 
grams/liter 
s scianeseieaaien : a . | | 
nen | | Averag A a | | A a | 
aes | erage verage | | verage | 
ait to date* -_ to date* | sated | todate* | 
SS ee ees Sa J 
Burlington, Vt. 22 | 41.22 9 10 | 30 30 | 
Charleston, W. Va. 1.24 1.18 8 8 | 10 | 10 | 
Hartford, Conn. 1.21 im 9 y | 30 | 20 | 
Louisville, Ky. 1.38 1.25 7 6 | 20 | < 20 | 
Manchester, N. H. 1.29 | 1.32 10 is | sO. 50 | 
Pittsburgh, Pa. 1.24 | 1.24 | 14 14 | 20 | 20 | 
| Syracuse, N. Y. 1.27 1.24 5 7 | 30 | 30 | 
- | Se _ 1 aaa eS i 














. Atomic Energy Commission Health and Safety Laboratory 


the data for Honolulu. 














DATA ON RADIOACTIVITY IN MILK AT HONOLULU, HAWAT 


Data for three milk sampling stations, New York City, N. Y., Perry, N. Y. and Mandan, North Dako- 
ta for January, February and March 1960 were published in the August 1960 issue of Radiological Health 





Data. Sampling at a fourth station began in August 1959 at Honolulu, Hawaii. The analyses are conduct- 
ed at the Atomic Energy Commission's Health and Safety Laboratory in New York. Table IV presents 


TABLE IV.--STRONTIUM-90 AND CALCIUM IN HONOLULU LIQUID MILK 


Calcium 


Strontium - 90 
Month i Te ree wee mm 
iuc/liter uuc/gm Ca 
January 3.60 3.35 
January 4.66 4.17 | 
February 3.41 3.51 | 
| February 3.46 3.52 | 
March 5.71 5.17 | 
March 3.68 | 3.57 | 
a os 7 — 1 








Two results per month represent milk from two o different dairies. 
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SECTION 1I1.—AiR 


PUBLIC HEALTH SERVICE RADIATION SURVEILLANCE NETWORK 


The Public Health Service Radiation Surveillance Network was established in 1956 in cooperation 
with the Atomic Energy Commission to provide a means of promptly determining increases in environ- 
mental radiation due to radioactive fallout during nuclear weapons tests. The program has proven suf- 
ficiently valuable that it has been extended to a round-the-year basis and currently consists of 45 sta- 


tions at urban locations (see figure 1) operated by State and local health department personnel with 2 
operated by U. S. Public Health Service personnel. 


Measurements of gross beta radioactivity in air have been taken since they provide one of the 
earliest and most sensitive indications of increases of activity in the environment, and thus act as an 
"alert" system. A direct evaluation of biological hazards is not possible from these data alone. How- 
ever, field measurements do enable the operator to estimate the amount of beta activity of particulates 
in the air at the station five hours after collection, by comparison to a known source, using a portable 


survey meter. The filters are then forwarded to a laboratory in Washington for a more refined meas- 
urement using a thin window proportional counter. 


Air samplers are in operation at the 45 stations on an average of 70% of the week. Air is drawn 
through a cellulose carbon loaded dust filter using a high volume air sampler. The radioactive mate- 
rial in fallout adhering to small dust-like particles is retained on the filter. Some gaseous fission prod- 


ucts are adsorbed by the carbon. The contribution by gaseous fission products has represented only a 
small part of the total beta activity in these samples. 


About 85% of the stations collect samples of precipitation which are sent to Washington for analysis. 
Values are now below limits of detection by present instrumentation. New equipment is being procured 
to-measure lower values. Measurements have indicated that the bulk of deposited activity occurs 


through precipitation but concentrations in surface air are not directly relatable to the amount deposited 
through precipitation. 


Table V presents a summary of the latest monthly data. 
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TABLE V.--RADIOACTIVITY OF PARTICULATES IN AIR—GROSS BETA COUNTS 
Public Health Service Radiation Surveillance Network 
May 1960 


Station location 











Weighted average 
uue/m3 


Maximum 
uuc/m3 


— 





Alaska, Anchorage 
Alaska, Fairbanks 
Alaska, Juneau 

Arizona, Phoenix 
Arkansas, Little Rock 
California, Berkeley 
California, Los Angeles 
Colorado, Denver 
Connecticut, Hartford 
District of Columbia 
Florida, Jacksonville 
Georgia, Atlanta 

Hawaii, Honolulu 

Idaho, Boise 

Illinois, Springfield 
Indiana, Indianapolis 
lowa, Lowa City 

Kansas, Topeka 
Louisiana, New Orleans 
Maryland, Baltimore 
Massachusetts, Lawrence 
Michigan, Lansing 
Minnesota, Minneapolis 
Mississippi, Pascagoula 
Missouri, Jefferson City 
Montana, Helena 

New Jersey, Trenton 
New Mexico, Santa Fe 
New York, Albany 

North Carolina, Gastonia 
Ohio, Cincinnati 
Oklahoma, Oklahoma City 
Oklahoma, Ponca City 
Oregon, Portland 
Pennsylvania, Harrisburg 
Rhode Island, Providence 
South Carolina, Columbia 
South Dakota, Edgemont 
South Dakota, Pierre 
Texas, Austin 

Texas, El Pasco 

Utah, Salt Lake City 
Virginia, Richmond 
Washington, Seattle 
Wyoming, Cheyenne 
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Public Health Service Radiation Surveillance Network 
Cincinnati, Ohio 


TABLE VI.—RADON AND THORON MEASUREMENTS 














May 1960 
ra - | T 
Continuous sample collection 
-_ Radon (a) Radon (b) 
Date Sample Sampling Volume PM AM | Thoron (c) 
change period m3 uuc/ms3 c/m3 
time (hours) | 
| May 2 0810 72.1 83.1 65 =_— 7.7 
| 3 0815 24.0 28.5 87 780 8.5 
| 4 0800 23.7 28.3 86 840 9.3 
5 0801 23.9 28.0 106 570 8.6 
6 0815 241 | 288 | 68 228 4.5 
| y 0813 71.8 | 83.6 | 47 105 3.1 
| 10 0814 23.9 | 28.2 | 56 73 1.0 
| 11 0808 23.8 28.3 97 139 1.2 
| 12 0802 23.8 | 28.4 99 134 1.6 
| 13 0814 24.1 | 28.8 49 150 1.4 
| 16 0810 71.8 | 84.9 152 697 2.0 
| 17 0815 24.0 28.1 96 259 4.4 
| 18 0805 23.8 28.3 94 148 2.4 
19 0807 24.0 28.2 183 322 4.9 
20 0825 24.2 28.5 100 341 5.7 
23 0809 71.7 84.7 83 500 5.7 
24 | 0806 23.9 28.2 85 322 5.6 
25 | 0804 23.9 28.7 137 161 2.1 
| 26 | 0806 24.0 28.8 94 160 2.4 
| 27 | 0810 24.0 28.8 91 170 1.2 
| 31 | 0810 95.9 113.9 is | 152 a 
oz , a T 
a A VOTOGR ccccccccccceccccocecccnsescccocecces 85 | : 290 | 4.0 
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Beta (d) 
activity 
uuc/ ms 


| 
| 
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(a) Filters are temporarily withdrawn from samplar at about 3 p.m. and counted. (Values are cor- 
rected back to removal time.) The filters are then replaced on sampler to complete the sampling pe- 
riod of about 24 hours. Thus, the values in this column are from the same filters that are counted at 
about 8 a.m. the following day. 

(b) Measured within a few minutes of removal of filter from samplar and corrected back to collection 
time (uncorrected for thoron daughter interference). 

(c) Thoron from alpha activity of filter sample counted 7 hours after taking a 24-96 hour sample. 


(d) Gross beta activity when counted one day after end of sampling or later as indicated by numeral 
in parenthesis. 




















PUBLIC HEALTH SERVICE NATIONAL AIR SAMPLING NETWORK 


The Public Health Service developed its National Air Sampling Network to secure basic data 
on the nature and extent of air pollution throughout the United States, and to detect trends in levels of 
pollution with respect to time, location, population density, climate, and other factors associated with 
air quality. 


The Network consists of 103 sampling stations operating every year, of which 66 are in large cities 
and 37 are in nonurban areas. In addition to these every year stations, 126 cities have stations which 
operate every other year. Thus, there are 229 sampling stations in all, of which about 166 are active in 
any given year. A list of National Air Sampling Network Stations appeared in the May 1960 issue of 
Radiological Health Data. 





The Network stations are manned by cooperating federal, state, and local agencies. Twenty-four 
hour samples of suspended particulate matter representing approximately 2,000 cubic meters of air are 
collected on glass fiber filters on a bi-weekly random sampling schedule. The analyses of these sam- 
ples include the measurement of total quantity of suspended particulate matter, the organic matter solu- 
ble in benzene, and gross beta radioactivity. Selected samples are analyzed also for nitrates and sul- 
fates, and for a number of metals. 


Quarterly reports of individual sample data and annual summaries are distributed to all participat- 
ing agencies and state health departments. A comprehensive report on the first five years of operation 
of the Network is contained in the publication, Air Pollution Measurements of the National Air Sampling 
Network, Public Health Service Publication No. 637, 1958; for sale by the Superintendent of Documents, 
U. S. Government Printing Office, Washington 25, D. C., price $2.00. Gross beta activity, by States, for 
the years 1953 through 1958 was submitted by Dr. F. J. Weber, Chief of the Division of Radiological 
Health, Public Health Service, in testimony before the Joint Committee on Atomic Energy Hearings on 
Fallout from Nuclear Weapons Tests, Vol. 1, May 1959, pages 173-185. 


Quarterly averages of the gross beta activity of particulates in air will be published in the Radio- 
logical Health Data quarterly reports. Table VII presents the data for the four quarters of 1959 and the 








yearly average. 
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TABLE VII.—GROSS BETA RADIOACTIVITY IN AIR 


National Air Sampling Network 


Public Health Service 


(picocuries per cubic meter)! 


1959 

















re Second : Fourth Yearly 
‘eases quarter quarter Third quarter quarter average 
Station 
| No. of | Aver- No. of es No. of | _ |No. of Aweee No. - aware | 
| sam- | age** sam~ | wcese | 52M sam- age** sam age** | 
| ples | ples | %8 ples ples ples 
| T 
| New Britain, Conn. 6 | 7.0 7 4.4 6 0.5 6 0.1 25 3.0 
| Hartford, Conn. 7 | 6.3 6 5.2 6 0.6 7 0.1 26 3.0 
| New Haven, Conn. S | 8.3 5 6.8 | 6 0.6 7 0.1 23 3.4 
| Litchfield Co. Conn* 7 | 66] 6 6.6 | 5 0.9 | 7 25 3.6 
| Portland, Maine 6 | 7.4 5 7.0 7 0.8 | 3 0.1 21 4.0 | 
| Acadia Nat. Pk., Maine* | 6 | 12.9 6 6.4 7 10 | 7 0.1 26 4.7 | 
Boston, Mass. | © |S 7 7.4 6 0.7 | 7 0.1 26 4.6 
| Worcester, Mass. | 7 | 801 6 | 92] 6 | o9| 6 25 | 4.7 | 
Brockton, Mass. | 6 | 6.4 | 6 3.8 5 0.6 5 | 22 2.9 | 
| Fall River, Mass. | 6 | 52 | 4 3.2 | 4 O01} 2 | 16 | (***) | 
| Quincy, Mass. 5 5.4 | 6 4.9 7 0.3 6 24 2.5 | 
| Springfield, Mass. | 6 | 5.7 7 4.8 4 1.4 6 23 3.2 | 
Cambridge, Mass. | © | ta} 7.4 | 5 0.6 | 7 Ol} 25 | 39 | 
| Lowell, Mass. 5 | 7.7 5 5.4 5 0.6 | 7 22 | 3.1 
| New Bedford, Mass. 6 | 7.0] 6 | 4.0 7 0.5 | 6 0.1 | 25 2.8 | 
| Nantucket, Mass.* 7 6.4 6 | 6.8 6 avi? 26 | 3.4 | 
Manchester, N. H. 4 315 | S21 6 0.4 | 6 21 | 3.1 | 
Coos County, N. H.* 6 6.4 , | a8 i F 0.7 5 25 | 3.1 | 
Providence, R. I. 7 68 | 6 | 39 | 6 0.8 | 7 0.1 | 26 | 2.9. 
Washington Co., R. I* 6 7.6 6 | 3.5 | 8 0.4 6 0.1 26 a7 
Burlington, Vt. ’ } a7 9 | S81 6 0.7| 7 0.1 | 26 | 3.0 | 
Orange Co., Vt.* - | - . fo § 2 - 4 0.1 | + corr) i 
Wilmington, Del. 6 6.6 2 | 34] 5 0.3 | 7 0.1 | 20 2.4 
| Kent County, Del* 6 10.5 7 | 50 | 6 0.6 | 7 0.1 | 26 3.9 | 
Jersey City, N. J. 6 8.7 7 | 43 | 6 0.5 7 0.1 26 a3 
| Newark, N. J. 6 4.2 7 | 4.0 6 0.7 5 0.1 | 24 2.4 
| Bayonne, N. J. 4 | 92] 1 | 56] 3 15) 1 0.2) 9 | (#** 
| Paterson, N. J. 5 | 5.0 4 | 96) 5 0.6 1 0.2 | 15 (***) | 
| Cape May, N. J. 4 | 129 6 7.0 | 5 0.3 | 2 0.2 | 17 | (*##)| 
| New York, N. Y. | 6 | 76} 8 | 88] 7 04) 6 | | 26 | 44 | 
| Binghamton, N. Y. | 6 | 10.0 7 5.3 | 6 0.9 | 6 | OL} 25 4.1 | 
| Buffalo, N. Y. 1 5 | 82] 7 91 | 2 19]; - | - 14 | (***) 
| Schenectady, N. Y. 6 | 6.5 7 3.3 6 12] 5 0.1 24 2.9 
| Syracuse, N. Y. | 6 | 7.7 7 6.4 6 1.0 6 0.1 25 3.9 
| Utica, N. Y. | 6 | 6.3 6 6.9 7 1.1 7 0.1 26 3.4 
| Rochester, N. Y. | 7 | 87 6 17.2 7 13} 3 0.1 | 23 7.5 
| Yonkers, N. Y. | 6 | 6.5 7 5.9 1 0.2 | 3 0.1 17 ( 99) 
| Niagara Falls, N. Y. | 6 | 7.2 6 4.7 5 0.7 | 5 0.1 22 3.4 
| New Rochelle, N. Y. | 6 | 7.9 4 6.3 8 0.8 5 23 | 3.4 
| Troy, N. Y. 6 | 8.1 7 5.7 5 0.7 6 0.1 24 | 3.8 
| Massena, N. Y. | 4 | 5.3] 6 8.4 | 4 0.4 | 6 0.1} 20 | 3.7 
Glen Cove, N. Y. | 6 14.1 6 6.1 4 0.6 6 0.1 22 3.7 
Elmira, N. Y. | 6 13.7 7 8.4 5 10} 7 | 25 5.9 
Cape Vincent, N. Y.* | 1 7.0 | 4 5.4 3 05; 5 | OL} 13 | (***) 
Philadelphia, Pa. | 6 7.7 7 6.2 6 0.7 3 | O.1 22 4.3 
Altoona, Pa. | 7 5.4 | 6 6.9 | 3 09} - | - 16 | (799) 
& | — 
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TABLE VII.—GROSS BETA RADIOACTIVITY IN AIR—Con. 


National Air Sampling Network 
Public Health Service 


(picocuries per cubic meter)! 










































































First quarter Third quarter Fourth 1 carly 
quarter average 
| 
Station No. of | , .,_|No. of | siaeees 
sam~ sam- | 
age ~- | age®? 
ples ples i 
| 
Erie, Pa. 6 ai? .7 2 2 | 0.3 | 22 | 2.9 
Pittsburg, Pa. 6 10.4 7 7.2 6 4 | 0.2 23 5.2 
| Allentown, Pa. 7 3.6 6 59 7 6 | 26 2.5 
| Johnstown, Pa. 6 6.4 7 6.7 6 3 0.2 22 4.3 
Scranton, Pa. 7 7.4 S) 5.6 7 7 0.1 26 3.5 
York, Pa. 7 6.8 6 5.8 7 3 0.1 25 3.6 
| Clarion County, Pa.” 6 7.8 6 6.3 7 5 24 3.7 
Washington, D. C. 6 9.6 5 6.4 5 6 | O1 22 4.1 
Louisville, Ky. 5 8.7 5 10.0 4 5 | Gi 17 ("3 
Pulaski County, Ky." 6 8.1 7 4.3 7 6 | O1 26 3.1 
Baltimore, Md. 6 7.0 6 9.5 8 6 | O11 | 26 4.1 
Calvert County, Md.” 6 6.2 7 4.2 6 7 0.1 | 26 2.7 
Charlotte, N. C. 6 9.4 7 6.0 | 6 7 0.1 | 26 3.9 
Raleigh, N. C. 6 9.1 6 6.1 7 , 6 0.1 | 25 3.8 
| Cape Hatteras, N. C.* 6 8.5 4 7.1 . 0.5 | 5 0.1 | 23 3.6 
San Juan, P. R. 6 6.9 7 3.1 4 0.3 | 7 | 24 2.7 
Loquillo Mins Pk, P. R: 6 4.4 7 2.1 6 0.5 7 | 26 1.7 
| Norfolk, Va. 7 9.6 6 6.8 6 0.6 7 | 26 4.3 
Richmond, Va. 6 11.9 8 6.4 6 0.3 7 2 @2 26 4.8 
Roanoke, Va. 6 8.8 6 9.2 8 0.4 | 4 | 0.2 | 24 4.7 
| Danville, Va. - - 5 4.9 5 0.5 4 | O11 17 (***) 
| Shenandoah Nat. Pk., Va.* 6 8.6 7 7.5 6 0.6 7 | O01 26 4.2 
| Charleston, W. Va. 7 9.1 4 3.4 7 0.5 6 | 24 3.4 
| Wheeling, W. Va. 6 9.3 7 6.2 4 0.9 3 0. 20 5.2 
| Webster County, W. Va.* 5 6.8 7 4.2 4 0.2 6 0. 22 2.9 
Birmingham, Ala. 6 13.2 7 3.3 6 0.5 7 26 4.6 
Montgomery, Ala. | 6 7.8 7 6.9 7 0.5 5 0. 25 4.4 
Baldwin County, Ala. 7 9.1 6 5.6 5 0.4 5 | 0. 23 4.4 
Tampa, Fla. 6 9.2 7 5.3 6 0.4 7 | 26 3.7 
Miami, Fla. 6 12.8 7 5.3 6 0.4 5 0. 24 4.9 
Orlando, Fla. 6 10.6 4 5.5 7 0.4 7 0. 24 | 3.7 
Florida Keys, Fla.* 2 14.2 i aS 6 0.2 7 | 26 2.6 
| Atlanta, Ga. 6 13.8 | 6 6.0 | 6 0.7/6 | 0. 24 5.1 
Savannah, Ga. 7 7.9 5 5.3 6 0.5 5 23 3.7 
Chatham County, Ga.* 6 9.3 6 8.0 8 0.5 5 25 4.3 
Jackson, Miss. 6 8.1 7 6.6 6 0.6 7 0. 26 3.8 
Jackson County, Miss.* 5 8.5 5 4.8 8 0.4 7 25 2.8 
Columbia, S. C. 7 11.2 6 | 11.0 6 0.4 2 0.1 21 7.0 
Charleston, S. C. 6 11.4 6 7.0 6 0.3 6 0.1 24 4.7 
Richland, County, S. C. 5 11.4 7 2.7 5 03 | 7 | O.! 24 3.2 
Chattanooga, Tenn. 7 8.4 6 3.3 6 0.6 ; | Ga 26 3.7 
| Knoxville, Tenn. 6 7.1 6 7.3 8 0.5 6 0.1 26 3.5 
Nashville, Tenn. 7 11.0 6 3.9 7 0.9 6 26 4.1 
Stewart County, Tenn.* 4 5.1 7 $.i 6 0.6 S | & 22 27 
Chicago, IIL 6 7.6 5 10.6 3 1.3 53.1 @ ae ee bee 
Rockford, IIL. 6 5.7 7 5.8 6 0.5 7 26 3.0 
































TABLE VII.—GROSS BETA RADIOACTIVITY IN AIR—Con. 


National Air Sampling Network 
Public Health Service 


1959 


(picocuries per cubic meter)! 
































First quarter wrens Third quarter biaeed Bonen | 

se 

Station | 

No. of nena No. of ‘ners No. of Ruane No. of aver~ No. of Aver-| 

sam - ee} sam- es | SAM-| A oes] SAM-| | ee | SAM- age**| 

ples | 38° ples | 48° ples 8 ples 8 ples | 

| 

Sangamon County, I11.* 5 7.8 7 5.1 6 0.7 6 0.1 24 3.3 | 
East Chicago, Ind. $ 6.4 6 3.9 6 0.5 6 0.1 23 2.6 
Indianapolis, Ind. 6 8.2 4 8.3 5 0.4 6 0.1 21 4.0 
Hammond, Ind. 7 6.4 5 4.1 6 0.5 7 0.1 25 2.7 
South Bend, Ind. 3 4.3 7 8.4 7 1,2 7 0.1 24 3.4 
Montgomery County, Ind. 4 8.5 3 4.2 4 0.5 6 0.1 18 =e 
Detroit, Mich. 7 9.4 7 8.0 7 0.9 7 0.1 26 4.5 
Grand Rapids, Mich. 3 6.6 7 5.2 1 1.8 - - 11 9 
Flint, Mich. 7 9.0 6 7.0 6 1.0 7 26 3.1 
Huron County, Mich* 5 4.5 6 3.9 8 0.5 5 0.1 24 2.1 
Dearborn, Mich. 7 6.5 6 5.4 6 0.6 7 0.1 ao t+ 6G) 
Cincinnati, Ohio 7 73 7 7.1 6 1.0 + 0.1 26 3.7 
Youngstown, Ohio 6 6.7 7 7.0 6 1.0 7 0.1 26 3.7 
Canton, Ohio 7 6.3 6 7.6 6 0.8 7 0.1 26 3.7 
Cleveland, Ohio 5 8.2 7 5.1 6 1.2 8 0.1 26 3.4 
Columbus, Ohio 7 7.8 5 6.5 8 0.9 5 0.1 25 3.8 
Toledo, Ohio 6 6.7 6 9.2 7 0.7 5 0.1 24 4.2 
Dayton, Ohio 5 4.6 7 2.1 6 0.6 7 0.1 25 1.7 
Hamilton, Ohio 6 7.8 7 6.8 6 1.0 7 0.1 26 3.9 
South Bass Island, Ohio* 4 6.5 6 6.1 6 1.2 7 0.1 23 3.0 
Milwaukee, Wis. 7 pe | 4 6.2 7 0.6 7 25 3.3 
Madison, Wis. 6 5.7 7 3.3 6 1.0 7 26 3.0 
Door County, Wis.* 6 7.28 6 7.7 3 0.2 4 0.1 19 (**) 
Des Moines, lowa , 6 7.1 7 7.7 6 0.7 6 0.1 25 4.0 
Clayton County, lowa 6 7.9 7 7.2 6 0.9 7 0.1 26 4.0 
Wichita, Kans. 6 7.5 4 7.0 4 0.5 5 0.1 26 4.0 
Topeka, Kans. 7 6.2 6 6.1 + 0.5 7 0.1 24 3.4 
Minneapolis, Minn. 6 5.4 6 4.3 6 1.0 7 0.1 25 2.6 
Duluth, Minn. 6 7.4 7 4.1 7 0.9 6 26 3.1 
Cook County, Minn. 7 6.5 6 5.3 § 0.9 6 0.1 24 3.4 
Kansas City, Mo. 5 7.1 8 4.8 5 1.2 ) 0.1 23 3.5 
St. Louis, Mo. | 6 11.5 7 8.0 6 0.9 s) 0.2 24 3.4 
Shannon County, Mo.* 6 11.4 7 7.7 5 0.3 7 0.1 25 5.0 
Omaha, Nebr. 3 8.1 5 5.9 6 0.7 5 21 3.5 
Thomas County, Nebr. 6 9.2 S) 4.4 8 0.6 5 0.1 24 3.4 
Bismarck, N. D. 5 4.7 7 5.0 7 0.7 6 0.1 25 2.5 
Ward County, N. D.* 6 2.6 5 5.8 7 1.2 7 25 2.1 
Sioux Falls, S. D. 6 10.6 6 5.1 7 Me 7 0.1 26 4.1 
Black Hills Frst. S. Dak.* 5 12.6 5 8.7 6 2.0 3 0.1 19 6.3 
Little Rock, Ark. 7 10.9 5 5.0 7 0.4 7 0.1 26 4.0 
Montgomery County, Ark.* 6 10.0 7 5.7 7 0.5 6 0.1 26 4.0 
New Orleans, La. 7 10.3 6 3.9 6 0.4 7 26 3.7 
Shreveport, La. 8 7.8 3 4.5 8 0.6 7 0.1 26 3.0 
St. Tammany Parish, La.” 6 11.4 8 5.5 6 0.3 6 0.1 26 4.4 
Albuquerque, N. Mex. 5 14.0 6 6.3 6 0.4 7 0.1 24 4.6 

Colfax County, N. Mex. S) 17.4 7 5.9 3 0.7 6 0.1 21 6.2 | 
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TABLE VII.—GROSS BETA RADIOACTIVITY IN AIR—Con. 


National Air Sampling Network 
Public Health Service 


1959 


(picocuries per cubic meter)! 















































First quarter Second Third quarter Fourth Yearly 
quarter quarter average 
Station No. of Aver- |N of i OO eB OEE a, No. fee 
sam- «« | Sam- ee | Ssam- es| Ssam- es | Sam- nie 
ples | *8° ples | 38° ples | 38° ples | °8° ples age 
: 
| 
Tulsa, Okla. 5 10.2 8 5.4 + 0.6 2 0.1 19 | (99) 
Houston, Tex. 6 9.1 6 6.8 7 0.4 5 0.1 24 | 4.1 
Dallas, Tex. 6 10.7 3 15.0 + 0.2 2 0.1 1S | (4 
San Antonio, Tex. 7 9.2 6 6.0 5 0.5 4 0.2 + ne 
Beaumont, Tex. 5 10.5 6 7.7 p) 0.5 6 0.1 22 | 4.6 
Galveston, Tex. 6 9.7 6 5.4 5 0.4 6 0.1 23 | 4.1 
Texas City, Tex. 6 11.6 6 8.2 6 0.5 6 0.1 23 4.8 
Calhoun County, Tex* 6 6.2 - - 2 0.2 1 0.1 S) hee 
Denver, Colo. 5 9.3 7 5.0 6 0.4 6 0.1 24 3.5 
Montezuma Co., Colo. 6 14.0 6 10.7 4 0.5 6 0.1 22 6.9 
Boise, Idaho 6 8.6 7 6.2 6 1.0 7 0.3 26 3.9 
Butte County, Idaho" 7 11.8 5 10.2 5 1.2 6 0.2 23 6.1 
Helena, Mont. 6 6.0 6 4.5 6 1.1 7 0.1 a ie eS 
Glacier Nat. Pk., Mont.* 7 7.9 6 6.0 6 0.9 7 0.1 6 i 3&7 
Salt Lake City, Utah 6 9.6 6 9.0 7 1.2 7 0.2 26 | 4.7 
Bryce Canyon Pk., Utah* 6 10.6 6 9.0 6 0.5 6 0.1 24 5.1 
Cheyenne, Wyo. 6 13.4 7 4.7 6 0.9 7 0.1 26 4.6 
Yellowstone Pk., Wyo. 6 10.8 7 7.6 6 0.8 2 0.2 2 5.8 
Anchorage, Alaska 7 4.5 7 5.3 6 0.5 5 25 2.8 
Pt. Woronzof, Alaska” 6 7.6 | 6 4 4 0.6 | 7 0.1 | 25 2.7 
Phoenix, Ariz. 7 18.0 6 8.0 5 0.4 7 0.2 25 7.1 
Maricopa Co., Ariz.” - - 5 4.3 4 0.4 6 0.3 iS | (*%**) 
Grand Canyon Pk., Ariz. 6 17.6 7 6.1 5 0.3 6 0.1 24 6.3 
Los Angeles, Calif. 6 15.2 5 6.5 5 0.4 5 0.2 21 6.0 
San Francisco, Calif. 7 8.3 6 iy 7 0.4 6 0.1 26 3.6 
Berkeley, Calif. 6 8.7 6 3.2 7 0.4 6 0.1 25 3.0 
San Jose, Calif. 6 7.0 6 8.2 7 0.6 7 0.1 26 3.7 
San Diego, Calif. 6 11.0 7 7.0 6 0.7 8 0.2 26 4.6 
San Bernardino, Calif. 6 8.0 6 7.4 5 0.7 7 0.2 24 4.0 
Glendale, Calif. 6 11.6 6 6.7 7 0.8 5 0.2 24 4.8 
Humboldt Co., Calif* 6 a 7 4.7 3 0.1 6 0.1 22 3.0 
Honolulu, Hawaii 6 8.1 7 4.9 6 0.4 6 25 3.4 
Ewa County, Hawaii * 6 7.3 7 4.4 6 0.4 8 26 3.0 
Las Vegas, Nev. 4 8.3 6 9.5 3 0.6 5 0.2 18 4 
White Pine Co., Nev? 6 11.9 5 9.2 6 0.9 4 0.1 21 5.8 
Portland, Oreg. 7 5.8 6 4.6 6 0.4 7 0.1 26 2.7 
Curry Co., Oreg* 7 4.0 6 4.0 6 0.1 5 0.1 24 2.2 
Seattle, Wash. SS) 4.9 5 5.9 2 0.6 3 0.1 15 (99?) 
Clallam Co., Wash.* 1 2.4 3 Sod 3 0.1 1 8 (***) 
| picocurie=1 micromicrocurie. 
*Nonurban Station. 
** Blank in table indicates level below minimum detectable value of 0.1 pc/m°, 
*** Number of samples collected too small and did not provide adequate yearly coverage. Therefore, 


valid annual average could not be computed. 
































SECTION IIl—WATER 


PUBLIC HEALTH SERVICE NATIONAL WATER QUALITY NETWORK 


The National Water Quality Network was established under the provisions of Section 4(c) of Public 
Law 660, which states that ". . .the Surgeon General shall . . . collect and disseminate basic data... 
(relating) to water pollution and the prevention and control thereof." 


This Network, operated in cooperation with State and local health agencies, was started in October 
1957. At present there are 75 sampling stations located on major waterways used for public water 
supply, propagation of fish and wildlife, recreational purposes, and for agricultural, industrial and other 
uses; some of these stations are interstate, coastal, and International Boundary waters, and waters on 
which activities of the Federal Government may have an impact. Ultimately a total of 250 to 300 stations 
will be operated. A few of the more recently established stations have not yet begun to report radio- 
activity. 


Samples of water are examined for chemical, physical, and biological quality insofar as these re- 
late to pollution. Samples for some determinations are taken weekly, others monthly, and for some con- 
tinuous composite samples of 10 to 15 days are obtained. Radioactivity determinations are made on 
single samples, taken weekly. 





Gross alpha and beta measurements are made on both suspended and dissolved solids in the raw 
surface water samples. The radioactivity levels of dissolved solids provide a rough measure of the 
levels which may be found in a treated water, where such water treatment removes substantially all of 
the suspended matter. Naturally occurring radioactive substances in the environment are the source of 
essentially all of the alpha activity. The contamination of the environment from man-made sources is 
the major contributor to the beta activity. It should be noted that with the cessation of weapons testing, 
beta activity in most raw waters is generally approaching a level attributed to only natural beta activity. 
Natural beta activity can be two or three times the natural alpha activity based on the same nuclides 
being present. Some exceptions to this are seen, notably the data for the Columbia River and the Animas 
River. The results are reported in micromicrocuries per liter, and are shown for each station on a 
given river. 


While beta determinations for the first two years of the Network operation have been done on each 
sample weekly, the alpha determinations are reported generally on a composite sample of more than 
one week. Beginning with samples taken in January 1960, beta determinations were performed on 
composite samples obtained by combining two weekly samples. The alpha data will be reported on three- 
month composite samples, with 1/3 of the stations being covered each month. All the data reported 
below represent the average of all information available for the month indicated. 


Strontium -90 data are reported as being the results of determinations on composite samples for a 
three-month period ending in the month shown. 


Additional information and data may be obtained from the following sources: 


1. "National Water Quality Network Annual Compilation of Data,'’ PHS Publication. For sale by 
the Superintendent of Documents, U. S. Government Printing Office, Washington 25, D. C. Price $1.50. 


2. "Report on National Water Quality Control Network," submitted by Dr. F. J. Weber, Chief, 
Division of Radiological Health, PHS, to Joint Committee on Atomic Energy Hearings on Fallout from 
Nuclear Weapons Tests, Vol. 1, May 1959. Pages 167-169. 
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TABLE VIII.—RADIOACTIVITY IN RAW SURFACE WATERS 
Public Health Service National Water Quality Network 


(micromicrocuries per liter) 












































a 
Quarter 
ending Month of April 1960 
3/31/60 
Station 
Beta activity Alpha activity 
Strontium -90 
Susp. Diss. Total Susp. Diss. Total 
ALSEA RIVER 
Alsea, Oreg. 0.1 0 0 0 0 0 0 
ANIMAS RIVER 
| Cedar Hill, N. Mex. 0.5 5 5 13 3 8 11 | 
APALACHICOLA RIVER | 
Chattahoochie, Fla. - 0 0 0 0 0 0 
ARKANSAS RIVER 
Coolidge, Kans. 1.2 0 0 0 - - - 
Ponca City, Okla. 0.9 20 0 20 19 2 21 
Pendleton Ferry, Ark. 0.8 27 $ 32 8 0 8 
CHATTAHOOCHIE RIVER 
Columbus, Ga. 0.5 0 0 0 l 0 1 
COLORADO RIVER 
Loma, Colo. 0.1 0 0 0 14 1 15 | 
Page, Ariz. 0.2 95 3 98 45 5 50 
Hoover Dam, Ariz. -Nev. 0.7 0 <1 <1 <1 6 7 | 
Parker Dam, Ariz.-Calif. 0.3 0 0 0 - - - 
Yuma, Ariz. 0.3 0 0 0 <1 8 & | 
COLUMBIA RIVER 
Wenatchee, Wash. 0.4 l 0 l 0 1 l | 
Pasco, Wash. 0.6 - - - - - - 
Bonneville Dam, Oreg. 0.3 39 134 193 - . ° 
Clatskanie, Oreg. 0.1 20 58 78 0 0 0 | 
DELAWARE RIVER 
Martin's Creek, Pa. 0.6 0 2 2 l 0 7 
Philadelphia, Pa. 0.9 0 3 3 l 0 1 | 
GREAT LAKES | 
Gary, Ind. 0.5 - - - - - - | 
Duluth, Minn. 0.2 1 0 1 0 0 0 
Detroit, Mich. 0.3 0 0 0 0 0 0 
Buffalo, N. Y. 0.9 0 1 1 0 0 0 
HUDSON RIVER 
Poughkeepsie, N. Y. 1.7 <1 2 3 1 0 1 
ILLINOIS RIVER 
Peoria, Ill. . 4 2 6 1 <1 2 
KANAWHA RIVER 
Winfield Dam, W. Va. 0.2 0 1 1 ) 0 0 
MERRIMACK RIVER 
Lowell, Mass. 0.5 - - - - - - 
MISSISSIPPI RIVER 
Red Wing, Minn. 0.7 2 10 1 
Dubuque, lowa 1.4 - - - - - - 
Burlington, lowa 1.0 - - - - - - 
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TABLE VIII.—RADIOACTIVITY IN RAW SURFACE WATERS—Con. 


Public Health Service National Water Quality Network 


(micromicrocuries per liter) 
































— 
| Quarter 
ending Month of April 1960 
3/31/60 
Station 
Beta activity Alpha activity 
Strontium -90 — 
Susp. Diss. Total Susp. Diss. Total 
MISSISSIPPI RIVER —Con. | 
East St. Louis, III. 0.5 8 2 10 | 3 l | 4 
Cape Girardeau, Mo. 0.4 10 3 13 10 l | 11 
West Memphis, Ark. 1.3 11 0 11 2 ) 
Delta, La. 1.0 - - - - - - 
New Orleans, La. 0.9 19 0 19 - - - 
MISSOURI RIVER | | 
Bismarck, N. Dak. 0.5 28 12 40 l 0 l 
Yankton, S. Dak. 1.7 - - - - | - - 
Omaha, Nebr. 0.4 46 10 56 16 | 4 | 20 | 
St. Joseph, Mo. 0.9 18 5 23 - 4 8 | 17 | 
Kansas City, Kans. 0.5 30 7 37 17 | 2 19 
St. Louis, Mo. 0.9 9 7 | 16 Soc - - 
OHIO RIVER | 
East Liverpool, Ohio 0.5 0 <k | <l | 1 0 1 | 
Huntington, W. Va. 0.2 0 0 | 0 | 1 l 2 | 
Cincinnati, Ohio 0.4 0 9 | Yu | 2 1 3 
Evansville, Ind. 0.7 - - | - - - - 
Cairo, I1l.” 0.6 0 0 | 0 1 1 2 
_ POTOMAC RIVER 
| Williamsport, Md. 0.3 4 0 4 | 4 0 2 
Great Falls, Md. 0.6 6 14 20 2 0 | 2 | 
RED RIVER | | | 
Denison, Tex. 1.4 0 30 30 3 2 | 5 | 
Index, Ark. 0.7 0 4 4 l 0 | 1 | 
Alexandria, La. 1.3 8 2 10 4 4 5 
| 
RIO GRANDE RIVER | | 
Laredo, Tex. 0.1 - - - - Mal - | 
Brownsville, Tex. 0.6 0 0 0 0 0 | 0 | 
ST. MARY'S RIVER | 
Sault Ste. Marie, Mich. 0.3 0 0 0 0 0 0 | 
SCHUYLKILL RIVER | | 
Philadelphia, Pa. 0.5 30 0 30 3 0 3 | 
| 
SAVANNAH RIVER | | 
Port Wentworth, Ga. 0.2 <1 11 11 2 a 2 | 
SNAKE RIVER | | 
Wawawai, Wash. 0.3 0 32 32 0 0 0 
Weiser, Idaho - 0 0 0 0 2 2 
SUSQUEHANNA RIVER 
Sayre, Pa. - 0 <1 l 0 0 0 
TENNESSEE RIVER 
Chattanooga, Tenn. 0.4 0 127 127 0 0 0 
YELLOWSTONE RIVER 
Sidney, Mont. 





















































RADIOACTIVITY OF SURFACE WATERS IN THE UNITED STATES 
(October 1, 1958-March 31, 1960) 
L. R. Setter and S. L. Baker 


Robert A. Taft Sanitary Engineering Center 
Public Health Service 


Measurements of radioactivity in surface waters gathered in the National Water Quality Network of 
Public Health Service were started in 1957. The radioactivity data for the 1958 water year ending Sep- 
tember 30, 1958, was previously summarized.! This report summarizes the data for the succeeding 
period ending March 31, 1960. During this time, the number of regular stations in the Network has in- 
creased from 44 to 56, excluding some which no longer submit samples. 


Beginning in October 1958, a part of each weekly sample on some stations was composited into a 
three-month sample for measurement of strontium-90. Since January 1959, the weekly samples at all 
stations have been similarly composited for Sr?° tests. 


rests of gross alpha activity were reduced to one sample per month when neither the suspended 


solids nor filtrate solids showed alpha activity of no significance over the 95 percent confidence level of 
counting. 


Beta Activity of Surface Waters 


Weekly gross beta activity tests of both suspended solids and membrane filtrate solids were con- 
tinued through the 1959 water year beginning October 1, 1958, but beginning in October 1, 1959, the 
weekly samples of most stations were composited into semimonthly samples for gross beta tests of sus- 
pended and filtrate fractions. Continued weekly tests are made on the alpha activities of Colorado 
River stations, and beta activities of stations on the Columbia, Tennessee, and Savannah Rivers. 


The beta radioactivities fluctuated widely from week to week and from station to station on a given 
stream, particularly with respect to "suspended" activity. Usually a high suspended” activity reflected 
a somewhat greater dissolved (filtrate) activity. Although a monthly summary of results would indicate 
more Clearly the rapid decrease in surface water beta activity in the late spring of 1959, a three-month 
summary has been selected to show average concentrations of gross beta activities and strontium-90 
concentrations for drainage areas. The results in picocuries (pc = 1 uuc = 10-12 curies) per liter are pre- 
sented in Table | for 21 drainage areas or stations. The individual stations of Poughkeepsie on the Hudson 
River, Chattanooga on the Tennessee River and the four stations on the Columbia River were not included 
in averages of nearby general areas since they seemed to be significantly different. The stations on the 
Missouri and Mississippi Rivers were grouped to show possible effects of impoundment (in the central 
Missouri River and Central Mississippi) and major tributary flow or changing water quality. 


In making an individual test,? a volume (usually 250-500 ml) of sample was taken following a con- 
ductivity test such that the dissolved (filtrate) solids would weigh between 100 and 200 mg. If the sus- 
pended solids of the sample exceeded 200 mg, they were distributed over 20 cm? of counting dish area 
or a smaller volume of sample was filtered. Under these practical criteria of sample preparation, the 
counting error for dissolved beta activities at the 95% confidence level was: (a) usually less than 8 pc/1 
for stations on the Great Lakes and rivers of North Atlantic coast (including Poughkeepsie), Savannah, 
Chattahoochee, Tennessee, Alsea, Snake, and Columbia; (b) usually more than 8, but less than 20, for 
stations on Ohio, Mississippi and Missouri Rivers; and (c) usually more than 20 and less than 50 for sta- 
tions on the Arkansas, Colorado, Red, and Rio Grande Rivers. The counting error of the suspended beta 
activityis about 8 pc/1 or higher as the suspended solids increase. For a 250 ml sample and a suspend- 
ed solids of 400 ppm, the suspended beta error is 22 pc/1. The error of the strontium-90 determination 
varied from about 0.3 pc/1 in early 1959 to about 0.05 pc/1 in 1960. 


The results in Table 1 are presented as bar graphs for each drainage area in Figures 1-4 inclusive. 
The Sr?° in one bar graph and the dissolved and total beta in another are shown for the 4 quarters of the 
1959 water year and the first 2 quarters of the 1960 water year. The difference between the total and 


dissolved activity is the suspended (dotted) fraction. The average activity for the 1958 water year! is 
also shown for background information. 


‘Setter, L. R., Regnier, J. E., and Diephaus, E. A., "Radioactivity of Surface Waters in the United 
States," JAWWA 51, 1377 (1959). 


7Setter, L. R.: Hagee, G. R.; Straub, C. P., “Analysis of Radioactivity in Surface Waters--Practical 
Laboratory Methods.” ASTM Bul. No. 227:35 (1958). 
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A review of the bar graphs for each drainage area shows peak concentrations of dissolved and total 
beta and strontium-90 occurred sometimes in the second (JFM) but usually in the third (AMJ) quarters 
of the 1959 water year for all drainage areas except the Hudson, Tennessee and Columbia rivers. Since 
the Spring of 1959, the concentration of dissolved and total beta diminished sharply and by the first 
quarter (Oct. -Nov.-Dec. 1959) of the 1960 water year the concentrations were frequently less than the 
counting error at the 95% confidence level. 


The Hudson, Tennessee and Columbia rivers reflect the presence of radioactive liquid wastes. In 
the case of the Poughkeepsie station on the Hudson River the high January- February-March 1959 total 
beta and Sr?9 may be due to a combination of industrial wastes and fallout of nuclear bomb debris. The 
continued pattern of Sr?° activity in excess of 1 pc/1 for the last two quarters of this report is indica- 
tive of pollution contributed by sources other than fallout.* The general relationship between gross beta 
and Sr?° in Tennessee River water is definitely not characteristic of pollution from fallout because the 
low and fluctuating beta was coupled with relatively high Sr9° values of 3.8 to 4.8 pc/l. The low Sr?° 
content in the 2nd quarter of the 1960 water year is more characteristic of fallout, while the high total 
and dissolved beta during this period is not characteristic of fallout. 


The Columbia River samples at Pasco, Bonneville and Clatskanie reflect radioactivity from opera- 
tions at Richland, Washington. Since much of the radioactivity is of relatively short half-life; and since 
the activity was first counted one-to-three weeks after sample collection, the average decay rate for 
each of the three downstream stations (see Table 2) was used to correct the observed activity to activity 
extrapolated to date of sample collection. These results averaged over 3-month periods are presented 
in bar graphs (Figure 4). 


The bar graphs show the magnitude and decrease of beta activity from Pasco downstream due to 
radioactive decay, stream dilution and other physical, chemical and biological factors of natural purifi- 
cation. During the 1959 water year the average total beta activity was 42.8, 779, 334, and 245 pc/1 at 
Wenatchee, Pasco, Bonneville, and Clatskanie, respectively. 


The yearly average beta activity for the 1959 water year, ending September 30, 1959, is shown in 
Table 3. The table shows more clearly that the Alsea and Snake Rivers and Columbia River above Han- 
ford are least radioactive with respect to both beta activity and strontium-90. The Great Lakes, and 
Missouri and Rio Grande Rivers are somewhat more radioactive with respect to strontium-90, while 
most of the remaining basins have similar activities except the water of the Tennessee and Hudson 
Rivers and the Columbia River below Hanford. 


Alpha Activity of Surface Waters 


The gross alpha activity of "suspended" and "filtrate" samples were measured weekly until repeated 
analysis showed an indistinguishable concentration (less than the counting error at the 95 percent confi- 
dence level). The samples for alpha measurement were then reduced to one each month. Only the sam- 
ples from the Colorado River showed detectable alpha activity and weekly measurements were continued. 


The counting error in the alpha filtrate determination usually is in the order of 5 to 10 pc/1 for all 
except saline waters such as the Arkansas and Red Rivers. The error of alpha in suspended solids may 
be similar to ten times the usual filtrate activity error, depending on the volume of sample taken and the 
turbidity of the water. Since the alpha concentration was indistinguishable from "background" for all 
but the Colorado River samples, only the latter results are summarized and presented in Table 4. 


The samples from Boulder City, Parker Dam and Yuma are from impounded waters relatively free 
of suspended solids and suspended alpha activity, whereas the samples from the upstream stations, Loma 
and Page, occasionally contain considerable suspended solids and suspended activity. The latter is add- 
ed to the dissolved (filtrate) activity to give the total alpha activity. 


The average alpha activity at each of the stations during the 1959 water year ending September 30, 
1959, are shown in the following table. 





*EDITOR'S NOTE: The guide for average daily intake of strontium-90 used by the Department of Health, 
Education, and Welfare is presently 33 micromicrocuries per liter or kilogram of total dietary intake 
averaged over a period of one year. There is no comparable single standard for gross beta activity be- 
cause of the many different radionuclides that may be present. Radiochemical analyses are usually neces- 
sary to determine the kind and amount of these radionuclides present. Data on radionuclides analyses of 
samples collected in the environs of Atomic Energy Commission installations are contained in the Quarter- 
ly Environmental Monitoring Reports of the Atomic Energy Commission. These reports will be summarized 
and published in subsequent issues of Radiological Health Data. AEC results for samples taken upstream 
of the Poughkeepsie station do not reflect the high total beta values reported by this station. The sum- 
mary of this data will appear in the December 1960 issue. 





21 


























Yearly Average Alpha Activity of Colorado River 





Dissolved Total 

Station a ~oal Alpha Alpha 

es pe/1 pe/1 
Loma, Colo. .........++ 29 7.7 = 9.0 11.7 H 10.0 
Boulder City, Nev..... 16 7.7 ; 5.1 8.4 4 5.4 
Parker Dam, Calif. ... 36 aa ; 5.6 5.7 > 6.1 
WH, APE sccecctccece 32 6.6 - 7.4 8.8- 8.0 
Average............ 113 6.6 + 6.9 85st 7.6 


Based on the yearly average, the downstream impounded waters have less dissolved and less suspended 
alpha activity than unimpounded water at Loma, Colo. This tendency is more evident for the January- 
February-March 1960 period where the unimpounded water (Loma and Page) had an average of 11.5 dis- 


solved and 47 total alpha as compared to the Parker Dam-Yuma average of 6 dissolved and 6 total pico- 
curies of alpha per liter. 


The alpha activity is sufficiently high to warrant further improvement in methodology for a more 
precise measurement of gross alpha or, better yet, occasional alpha radionuclide tests and the develop- 
ment of a method for a more precise measurement of the predominant and significant radioelements. 
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TABLE I.—RADIOACTIVITY OF SURFACE WATER SAMPLES 



































T : pan ] el 
| Beta activity | . 
Drainage area Quarter | No. = r Diss. Total 1 oni Sr90* 
samples | po/1 pc /1 | pc/1 | ratio 
| GREAT LAKES, including Buffalo, N.Y.; Detroit, | OND'S8 50 14 17 - “= 
Mich.; Sault St. Marie, Mich.; Gary, Ind.; and JFM'S9 47 | 19 23 0.8 3.5 | 
Duluth, Minn. AMJ'S9 49 26 33 O7.1 Zi i 
JAS'S9 44 ) 13 0.5 | 3.8 
OND'S9 52 2.6 7.0 0.56| 8.0 
JFM‘60 55 2.8 3.6 | 0.44] 12.2 
N. ATLANTIC COAST RIVERS, including Mer- | OND'5S8 45 30.3 38.8 | - - 
rimac River at Lowell, Mass.; Connecticut R. | JFM'S9 41 31.5 was | L551 2.1 | 
at Northfield, Mass.; Schuylkill R. at Philagei- | AMJ'59 54 41.4 39.0 1.50) 2.5 | 
phia, Pa.; Delaware R. at Martins Creek and JAS'S9 44 10.8 15.0 1.04) 6.9 | 
Philadelphia, Pa.; and Potomac R. at Hagers- OND'S9 | 49 2.4 5.0 0.46) 9,2 
town and Great Falls, Md, JFM'60 | 62 0.3 2.2 0.57| 25.9 | 
HUDSON RIVER, at Poughkeepsie, L. N.Y. OND'S8 | 13 32 56 - - 
JFM'S9 | 12 62 112 4.5 4.0 | 
AMJ'59 | 14 46 71 Li | 23 1 
JAS'S9 | = 12 7 18 1.0 | 5.6 | 
OND'S9 | 12 3 8 13 | 16.3 | 
| JFM'60 | 12 2 2 1.7 - 
SAVANNAH RIVER, at N. Augusta and Savannah, | OND'58 | 22 38.5 44 - : 
Ga.; and Chattahoochee River at Columbus, Ga. | JFM'S9 24 16.5 40.5 1.0 ye 
| AMJ'S9 | 23 21.5 | 51.0 | 2.35) 4.6 | 
| JAS'S9 | 25 15.0 21.5 50} 2.3 | 
| OND'S9 | 34 9.3 | 12.0 53) 4.4 | 
| JFM'60 | = 23 3 5.0 35| 7.0 | 
TENNESSEE RIVER, at Chattanooga, Tenn. | OND'SS8 | 13 25 27 - - | 
| JFM'S9 13 27 46 4.7 | 10.2 | 
| AMJ'S9 | 13 97 88 4.8 5.5 
| JAS'S9 13 33 35 3.8 10.9 
| OND'S9 | 13 39 44 1.1 2.5 
| JFM'60 13 97 112 0.4 | 0.4 
OHIO RIVER, including E. Liverpool, Ohio; | OND'S8 67 42 48 - - 
Huntington, W. Va.; Cincinnati, Ohio; Evans- | JFM’'S9 60 39 91 1.0 1.1 
ville, Ind.; and Cairo, Il. | AMJ'S9 54 31 62 1.72; 2.8 
| JAS'S9 48 14.6 | 18.6 | 1.26] 6.8 
| OND'S9 49 4.3 9.3 | 0.70| 7.5 
| JEM'60 58 2.4 6.6 | 0.48) 7.3 
CENTRAL MISSISSIPPI RIVER, including Red OND'S8 24 | 26.0 36.3 1.0 2.8 
Wing, Minn.; Dubuque, Iowa; and Burlington, | JFM'59 35 | 45 77 1.17; 1.5 
lowa. | AMJ'59 30 | 164 249 1.73) 0.7 
| JAS'S9 ms | 2 28.3 1.07| 3.8 
| OND'60 31 5.7 9.0 1.17| 13.0 
| JFM'60 29 | 5.7 6.7 1.03| 15.4 
| LOWER MISSISSIPPI RIVER, including E. St. | OND'S8 62 | 31 50 10 | 2.0 
Louis, Ill.; Cape Girardeau, Mo.; W. Memphis, | JFM'59 | 60 | 68 148 | 1.14] 0.8 
Ark.; Delta, La.; and New Orleans, La. AMJ'5S9 | 66 | 77 195 | 1.84) 0.9 
JAS'S9 56 «| «(15.6 34 | 1.2] 3.5 
OND'S9 | 63 | 6.0 | 18.4 | 0.82] 4.5 | 
JFM'60 | 60 | 6.8 19 0.82} 4.3 | 





*Percent Sr?° of total. 




















TABLE I.—RADIOACTIVITY OF 


SURFACE WATER SAMPLES~—Con, 






































Beta activity * 
Drainage area Quarter | No.of [Diss. | Total | Sr?° Sr90 
samples | pc/1 pe/1 pc/1 | ratio 
UPPER MISSOURI RIVER, Yellowstone R. at OND'S8 20 31.5 61 0.4 0.65 
| Sidney, Montana; Missouri River at Williston, | JFM'59 22 47.5 89 1.2 1.3 
N. Dak. AMJ'59 21 51.5 158 1.65 1.0 
JAS'S9 24 10.0 57 0.6 1.1 
OND'S9 17 6.8 13.1 | 0.6 4.6 
JFM'60 14 1 7.0 | 1.2 17.1 
CENTRAL MISSOURI RIVER, including Bis- OND'58 38 26 35.7 = - 
marck, N. Dak.; Yankton, S. Dak.; and Omaha, | JFM'59 38 33.3 51.3 | 0.57 1.1 
Nebr. AMJ'59 31 62.0 | 125. 1.93 1.5 
| JAS'S9 37 21.7 30.3 | 0.77 2.5 
OND'S9 36 10.0 15.3 | 0.80 5.2 
JFM'60 37 5.3 7.7 | 0.87 | 11.3 
LOWER MISSOURI RIVER, including St. Joseph,} OND'58 36 34.3 72.7 | 0.90 1.2 
Mo.; Kansas City, Mo; and St. Louis, Mo. JFM'S9 39 68.0 178. 0.73 0.41 
AMJ'S9 39 59.3 | 340. 1.20 0.4 
JAS'S9 38 19.7 100. 0.47 0.5 
OND'S59 35 9.0 25.3 | 0.57 2.3 
JFM'60 36 6.0 27.3 | 0.77 2.8 
ARKANSAS RIVER, including Coolidge, Kans.; | OND'S8 19 60 77 - - | 
Ponca City, Okla.; Ft. Smith, Ark.; and Pen- JFM'S9 24 62 144 1.43 1.0 
dleton Ferry, Ark. AMJ'59 38 154 298 2.1 of 
JAS'S9 28 48 131 1.1 8 
OND'S9 39 9.3 47 0.70 1.5 
JFM'60 37 14.7 35 0.97 2.8 
RED RIVER, including Denison, Tex.; Index, OND'S58 24 26 34 - - 
Ark.; Alexandria, La. JFM'S9 26 50 93 2.0 0.8 
AMJ'S9 29 97 128 2.4 1.9 
JAS'S9 34 18.7 32.3 | 0.67 2.1 
| OND'S9 34 6.7 15.0 | 1.47 9.8 
| JFM'60 34 4.0 10. 1.13 | 11.3 
RIO GRANDE RIVER, including El Paso,* Tex.; | OND'S8 15 40. 106 0.3 0.28 
Laredo, Tex.; and Brownsville, Tex. JFM'S9 16 36. 89 0.5 0.56 
AMJ'S9 26 79. 100 1.1 1.1 
JAS'S9 26 25. 156 0.25 0.16 
OND'S9 20 7.4 28 0.5 1.8 
JFM'60 21 26.5 28.4 | 0.29 1.0 
COLORADO RIVER, including Loma, Colo.,; OND'S8 47 38 51 - - 
Page, Ariz.; Boulder City, Nev.; Parker Dam, JFM'S9 45 48 76 1.56 2.1 
Calif.; Yuma, Ariz. AMJ'S9 48 61 147 1.54 1.1 
JAS'S9 44 22 30 0.65 2.2 
OND'5S9 49 8.4 27.4 | 0.72 2.6 
JFM'60 60 il 41.4 | 0.32 0.8 
ALSEA RIVER, at Alsea, Oreg. OND'S58 - - - “ 4 
| JFM'S9 8 14 20 0 0 
| AMJ'S9 11 20 26 «| 0.2 8 
| JAS'S9 10 9 13 0.2 1.5 
. OND'59 il 1 2 0.2 10.0 
_[urmoo} 13 | 0 | oO fon | = | 


*Percent Sr?° of total. 
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TABLE I.—RADIOACTIVITY OF SURFACE WATER SAMPLES—Con. | 
— 
o* Beta activity 
9 Drainage area Quarter ioe Diss. Total | Sr? $r90* 
| , pce/l pe/1 pe/1 ratio 
— _— 
95 | SNAKE RIVER, including Weiser,* Idaho and OND'S58 25 17 a ys | - 
3 | Wawawai, Wash. JFM'S9 26 27 50. | 0.45 | 0.9 
) AMJ'S9 23 42.5 69.5 | 0.65 | 0.9 
L JAS'S9 15 12 16 0.40 2.5 
5 | OND'59 11 2 4 0.40 | 10.0 
JFM'60 13 3 3 10.3 | 10.0 | 
COLUMBIA RIVER, at Wenatchee, Wash. OND'S8 12 12 14 - | | 
l JFM'S9 12 58 71 0.6 | 0.85 | 
y AMJ'S9 12 30 38 08 | 21 | 
) JAS'S9 10 6 . 0.5 | 63 | 
2 OND'59 13 3 4 10.8 | 20.0 | 
3 JFM'60 13 2 2 0.4 | 20.0 | 
2 COLUMBIA RIVER, at Pasco, Wash. OND'S8 9 11020 {1125 | - 
41 JFM'S9 13 950 |1032 | 1.4 | 
; AMJ'59 12 365 440 | 1.2 
5 | JAS'S9 y 460 517. | 1.0 | 
3 OND'59 13 495 560 | 0.9 
B JFM'60 13 1115 1355 | 0.6 | 
| | 
| COLUMBIA RIVER, at Bonneville, Oreg. OND'S8 12 296 327 | 0.9 | 
0 | JFM'S9 13 387 487 | 0.9 | 
7 | AMJ'S9 13 190 253. | Ll | 
8 JAS'S9 9 232 270 | 0.5 | 
} OND'S9 8 344 374 | 1.0 | 
8 JFM'60 6 376 433 | 0.3 | 
COLUMBIA RIVER, at Beaver Army Terminal OND'S8 12 141 217 . | 
8 JFM'59 13 198 292 0.7 | 
4 AMJ'59 13 186 262 1.2 | 
l JAS'S9 12 181 209 0.5 
8 OND'S9 10 195 222 0.5 
3 JFM'60 13 240 286 | 0.1 
ee a RI +i hen Seni Tee 
28 Percent Sr9° of total. 
% Inactive. 
16 
. 
0 
1 
1 
2 
6 
8 
8 
5 
0 
— 
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TABLE 2.—OBSERVED HALF-LIVES OF BETA ACTIVITY 


Station 
Pasco 


Bonneville 
Clatskanie 


Number of tests 


13 
8 
11 





IN COLUMBIA RIVER 


Half-life days 


25.1 
32.6 
30.0 


TABLE 3.—YEARLY AVERAGE RADIOACTIVITY OF U.S. SURFACE WATERS 
(1959 Water year ending September 30, 1959) 


Drainage basin 


Great Lakes 
North Atlantic Coastal Rivers * 


| Hudson River 





Savannah and Chattahoochee Rivers 
Tennessee River 
Ohio River 
Central Mississippi River 
Lower Mississippi River 
Upper Missouri River 
Central Missouri River 
Lower Missouri River 
Arkansas River 
Red River 
Rio Grande River 
Colorado River 
Alsea River 
Snake River 
Columbia River: 
Wenatchee 
Pasco 
Bonneville 
Clatskanie 





Beta Activity 

















Ss Sr90 s* 
Diss. Total pc/l 
pe/l pc/l 

17.0 21.5 0.67 
28.5 47.1 1.37 

| 38.9 84.3 2.53 

| 22.9 57.3 1.28 

| 35.5 49.0 4.43 

| 31.7 54.9 1.33 

| 63.0 97.7 1.24 

| 47.9 106.8 1.30 

| 35.1 91.3 0.96 

| 35.8 60.6 0.82 

| 45.3 172.7 0.83 

| 81.0 165.0 1.16 

| 47.9 71.8 1.69 

| 45.0 | 112.8 0.54 

| 42.3 | 76.0 1.25 

| 11.0. 15.3 0.20 
24.6 | 39.6 0.50 

| 26.5 | 42.8 0.63 

| 699.0 | 779.0 1.20 
276.0 334.0 0.85 
177.0 | 245.0 0.80 





*Excludes Hudson River. 


**9-month average beginning January 1, 1959. 
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Period 


1959 water year: 


OND 1958 


JEM 1959 


AMJ 1959 


JAS 1959 


1960 water year: 


OND 1959 


JEM 1960 


Ree 


*Counting error in pc/1 at the 95% confidence level. 















TABLE 4.—ALPHA ACTIVITY OF COLORADO RIVER WATER 


Stati No. of | Dissolved | Alpha | Total | Alpha 
a samples pc/1 E* pe/l | E* 
| — 
| 
| 
| Loma, Colo. 3 2 - 2 | - 
| Boulder City, Nev. 3 10 - 10 - 
| Parker Dam, Calif. 5 3 4 3 3 
| Yuma, Ariz. 2 6 5 6 5 
| 
| Average 13 3.3 4.6 3.9 4.7 
| 
| Loma, Colo. 9 6 9 7 10 
| Boulder City, Nev. 4 9 6 10 6 
| Parker Dam, Calif. 5 6 6 6 6 
| Yuma, Ariz. 7 5 6 5 6 
Average 28 6 7 6.6 7.3 
| Loma, Colo. 8 3 5 7 rs) 
| Boulder City, Nev. 6 4 7 5 8 
| Parker Dam, Calif. 12 4 6 4 5 
, Yuma, Ariz. 11 10 10 5 6 
| Average 37 9.9 7.2 8.0 8.8 
| Loma, Colo. 9 16 12 24 13 
Boulder City, Nev. 3 8 5 8 5 
| Parker Dam, Calif. 11 7 6 6 
Yuma, Ariz. 12 5 7 6 6 
Average 35 8.6 7.6 11.5 8.1 
Loma, Colo. 8 9 8 22 13 
| Page, Ariz. 5 11 7 36 11 
Boulder City, Nev. 13 8 5 8 ~ 
Parker Dam, Calif. 9 6 3 6 3 
| Yuma, Ariz. 7 16 13 18 15 
Average 42 9.5 6.5 15.2 8.0 
Loma, Colo, 10 8 6 16 8 
| Page, Ariz. 13 15 7 78 22 
| Boulder City, Nev. ll 7 5 7 5 
| Parker Dam, Calif. 13 6 5 6 5 
| Yuma, Ariz. 11 6 6 6 6.3 
| Average 58 8.4 5.8 | 22.6 8.6 
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The sum of suspended and dissolved fractions is total solids. 
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Gross Beta Activity and Strontium - 90 Concentration 


Figure2 RADIOACTIVITY OF SURFACE WATERS 
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Gross beta activity in suspended solids. 


GS Gross beta activity in dissolved solids. 


4. July - September, 1959 


Water year ending September 30, 1958 
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The sum of suspended and dissolved fractions is total solids. 
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The sum of suspended and dissolved fractions is total solids. 
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FIGURE4 RADIOACTIVITY OF COLUMBIA RIVER WATER 
Gross Beta Activity and Strontium - 90 Concentration 
October 1, 1958 - March 31, 1960 
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October - December, 1958 
January - March, 1959 
April - June, 1959 

July - September, 1959 


. October - December, 1959 
. January - March, 1960 


. Water year ending Sept. 30, 1958 


Gross Beta activity in suspended solids. 
BS Gross Beta activity in dissolved solids. 


The sum of suspended and dissolved fractions 
is total solids. 




















SECTION IV.—OTHER DATA 


EXTERNAL GAMMA ACTIVITY 
Public Health Service Radiation Surveillance Network 
Portable survey instruments are available at the stations of the Radiation Surveillance Network and 
one of their uses is to record external gamma radiation. These readings are not precise, especially 
for measurement of low levels but they can show the presence or absence of any significant increases 


above background. The differences among the values shown on the following table are within the vari- 
ance anticipated due to differences in normal background and in instrument response characteristics. 


TABLE IX.—EXTERNAL GAMMA ACTIVITY 


Public Health Service Radiation Surveillance Network 


























May 1960 
Station Location Average* Station Location Average* 
mr/hr mr/hr 
Alaska, Anchorage 0.01 Mississippi, Pascagoula (**) 
Alaska, Fairbanks 0.01 Missouri, Jefferson City 0.01 
Alaska, Juneau 0.02 Montana, Helena 0.03 
Arizona, Phoenix 0.01 New Jersey, Trenton 0.02 
Arkansas, Little Rock | 0.02 New Mexico, Santa Fe 0.04 
California, Berkeley 0.01 New York, Albany 0.02 
California, Los Angeles | 0.01 (| North Carolina, Gastonia 0.02 
Colorado, Denver | 0.02 ‘|  Qhio, Cincinnati (**) 
Connecticut, Hartford | 0.01 Oklahoma, Oklahoma City 0.02 
District of Columbia 0.02 Oklahoma, Ponca Citv 0.04 
Florida, Jacksonville | 0.01 | Oregon, Portland 0.02 
Georgia, Atlanta 0.02 Pennsylvania, Harrisburg 0.01 
Hawaii, Honolulu 0.02 Rhode Island, Providence 0.02 
Idaho, Boise | 0.01 South Carolina, Columbia 0.02 
Illinois, Springfield 0.01 South Dakota, Edgemont 0.02 
Indiana, Indianapolis | 0.01 South Dakota, Pierre 0.02 
lowa, lowa City 0.02 Texas, Austin 0.01 | 
Kansas, Topeka 0.02 Texas, El Paso 0.02 
Louisiana, New Orleans 0.01 Utah, Salt Lake City 0.02 
Maryland, Baltimore 0.02 Virginia, Richmond 0.01 | 
Massachusetts, Lawrence 0.02 Washington, Seattle 0.02 | 
Michigan, Lansing 0.02 Wyoming, Cheyenne 0.02 
; Minnesota, Minneapolis | 0.01 | 




















*Readings taken three feet above the ground. 
**NU DATA RECEIVED. 


32 


















DAILY INTAKE OF CALCIUM AND STRONTIUM-90 


The following table presents an estimate of the amounts of strontium-90 and calcium that might be 
ingested or inhaled daily by man from environmental radiation sources such as air, water and food. 
These data were taken from studies conducted in 1958-59 on the above sources by the research group 


at the Robert A. Taft Sanitary Engineering Center, Public Health Service, Cincinnati, Ohio, and is pre- 


sented in detail in a paper entitled "Radionuclides in Food" by E. P. Straub, C. K. Murthy and J. E. 


Campbell. 


In reporting such data it is the ultimate objective to relate these values on environmental radia- 


tion exposure to the maximum permissible guidelines set by the National Committee on Radiation 


1d Protection. Of the three parameters named above, food, air and water, food is the largest contribu- 
tor with respect to daily strontium-90 intake. 


TABLE X.—DAILY INTAKE OF CALCIUM AND STRONTIUM-90 FROM ENVIRONMENTAL SOURCES 




















r 
Estimated Calcium 
Source intake 
Milligrams Percent | 
“| AAP cccccccccescccecevenccccocsceseoes 20m3 ‘ . | 
= Tt Gcemienmhesusseseaneusnesionena 1,000 gm 60 | Set | 
FOOD cccccccccccccccccccccscccccscces 

We Recccccccensvescccccsnnccceces 500 gm 600 52.0 | 6.0 

Dairy products, other...... 45 gm 145 | 12.5 | 8 

Vegetables .......cesccceeeees 370 gm 145 12.5 | 3.4 

Meats, fish and eggs....... 370 gm 100 8.7 | 0.8 

Cereal products .........+++- 130 gm 60 | 5.2 4 

| || — RET... cccccccccccccccccccceees | 3.9 4 
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CONCENTRATION OF STRONTIUM-90 IN WHOLE WHEAT AND 
WHITE BREAD PURCHASED IN NEW YORK CITY IN 1958-60 


The following data was tabulated from the Quarterly Summary Reports, HASL-69 (1 Oct. 1959) 
and HASL;-88 (1 July 1960) published by the Health and Safety Laboratory, New York Operations 
Office, U. S. Atomic Energy Commission, New York, New York. Whole wheat bread made from whole 
wheat flour showed a higher concentration of strontium-90 (uuc per kilogram of sample) than white 
bread. This is to be expected since the white flour products resulting from continuous selective 
milling processes contain less of the outer wheat kernel fractions (bran, wheat germ, etc.) which 
are more heavily contaminated with the fallout fission product, strontium-90. 


The daily intake of strontium-90 from whole wheat and white bread is rather small when one com- 
pares these concentrations to the actual amounts consumed. The amounts consumed are based on the 
average daily whole wheat and white bread per capita intakes. (See Radiological Health Data, August 
1960, listing data from U. S. Department of Agriculture, Division of Household Economics Research, 
Washington, D.C.) Normally the highest intake would be from white bread since this is consumed in 
larger quantity than whole wheat bread despite the fact that the strontium-90 concentration in white 
bread is actually smaller than in whole wheat bread as shown in the table. Where whole wheat bread 
alone is consumed, the intake of strontium-90 would be higher for that individual than for an individ- 
ual consuming a corresponding amount of white bread. The intake of strontium-90 from whole wheat 
bread is almost one percent of the intake in the entire diet. Values of 15 uuc in total daily diet have 
been reported elsewhere. Similarly the strontium-90 intake from white bread is about four percent 
of that in the total daily diet. The intake from whole wheat and white bread is roughly 25 percent 
of the total intake of strontium-90 in wheat milling products in the United States (see Table 3, page 


38 in this report on influence of dietary patterns on calcium and strontium-90 intake in the 
United States and four geographical regions). 





There does not appear to be any appreciable change in tne strontium-90 levels in bread (whole 
wheat and white) from 1958 to 1960. However, it is noted that the composite whole wheat bread 
samples in January and February 1960 were slightly lower in terms of uc per gram of calcium 
(45.5 uuc/gm of calcium for 1958 versus 29uu c/gm of calcium for February 1960). 


TABLE XI.—STRONTIUM-90 AND CALCIUM IN BREAD PURCHASED IN 
NEW YORK CITY—(1958- 1960)! 
































= = a 
if Whole Wheat Bread 
| | seam Strontium-90 
' Calcium 
Sample date sn an alt maanniie 
| | gm/*8 P uu ¢/gm calcium | uuc/kg sample | «uc/daily intake? | 
sisietniieiililntasiateninasi eee — | 
| Average 1958 | 45.5 
| May 1959 0.97 61.0 59.0 0.2 | 
| May 1959 | 0.86 43.0 39.0 0.1 
| January 1960 | 0.80 28.0 22.0 1 
| February 1960 0.76 29.0 22.0 mS | 
+-—___— 4 
| White bread 
| | =" 
| Average 1958 | 11.9 
May 1959 1.96 5.9 12.0 0.55 
May 1959 | 1.22 10.0 12.0 0.55 
January 1960 | 0.93 16.0 15.0 0.69 
February 1960 0.89 11.0 9.5 0.44 | 











| Data taken from Quarterly Summary Reports, HASL-69 and HASL-88. 
2 Calculated values from U. S. Department of Agriculture data on daily per capita consumption of 


46.2 gm/day of white bread and 3.6 gm/day of whole wheat bread. (See Radiological Health Data, 
August 1960.) 
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ESTIMATED DAILY PER CAPITA INTAKE OF WHEAT MILLING PRODUCTS AND THE RELATIVE 
CONTRIBUTION OF STRONTIUM-90 FROM SUCH PRODUCTS TO THE TOTAL DIET’ 


Considerable interest has been demonstrated from time to time as to the significance of the con- 
tamination of single foods and total diet with radionuclides from fallout. Of special interest in technical 
and lay publications, is the concentration of the "bone seeker" strontium-90 in milk, certain leafy vege- 
tables and grain products. The Health and Safety Laboratory (HASL), U. S. Atomic Energy Commis- 
sion, New York Operations Office, New York, New York, in its Quarterly Summary Report on the Fall- 
out Program, issued on April 1, 1960, drew attention to the levels of strontium-90 in wheat and milling 
products in nine states in 1958. The values for strontium-90 in micromicrocuries per kilogram of 
wheat milling products are shown in Table 1. The Honorable Arthur S. Flemming, Secretary of Health, 
Education, and Welfare, in a statement to the press (included .in Radiological Health Data Report No. 4, 
Vol. 1, July 1960, page 5) reported on these same values and stated that the strontium-90 dietary intake 
of the population of the United States at the present time did not constitute a public health hazard war- 
ranting any regulatory action. Results from analyses by the Atomic Energy Commission Health and 
Safety Laboratory for the 1959 wheat crop are quite similar to those reported for the 1958 crop with 
respect to the whole wheat fraction. Other fractions are not yet reported upon. 





An estimate of the average daily consumption of wheat products, dairy products and other foods to- 
taling 2,200 grams was reported in the above mentioned statement published in April. From the values 
for dietary intakes of these foods, the strontium-90 values in terms of micromicrocuries of Sr-90 per 
day were calculated. 


To evaluate more precisely the relative dietary contribution of Sr-90 in clear flour, whole wheat, 
bran and wheat germ, reference was made to data from the U. S. Department of Agriculture, Division 
of Household Economics Research for more definitive information on the daily intake of wheat milling 
products and derived food items (see August and September, 1960, and the current issue of Radiological 
Health Data —tables of "Food Consumption of Households in the United States." In the calculation of the 
daily per capita intake (in grams) of some 22 items classified as wheat milling products, it was also 
considered essential to determine the influence of geographic regions on the dietary pattern or total in- 
take of each item. The estimated daily per capita consumption of wheat milling products in the United 
States and in the four regions—South, West, Northeast, and North Central—are shown in Table 2. 








It is of interest to note that the South consumes more total wheat milling products than any other 
area, with the West and North Central regions being the second largest consumer and the Northeast 
population showing relatively lower intakes. While the people in the southern states have a somewhat 
higher intake of total wheat products than other regional groups, their daily intake is predominantly 
from clear or white flour products. The western states’ population consumes the highest amounts of 
bran and whole wheat products, the outer coverings of the wheat kernel which contains potentially the 
highest concentration of strontium-90. The northeastern states reflect a somewhat lower daily intake 
of wheat products than any of the other regions, with the exception of whole wheat and bran which are 
much lower for the South. 


The Health and Safety Laboratory has determined the range and the average concentration of cal- 
cium and strontium-90 on the 1958 crop in the wheat milling products from nine states. These values 
are reported in Table 1. Using these average values and the per capita intake data for the four geo- 
graphical areas in the United States and the country as a whole, the daily strontium-90 intake from 
clear flour, whole wheat, wheat germ and bran was calculated and are shown in Table 3. 


Paralleling the dietary intake values for the four wheat fractions, the northeast states showed a 
lower intake of strontium-90 than the other areas. The western states with an apparent higher intake 
of whole wheat and bran products reflect a slightly higher intake of strontium-90. 


Admittedly, the differences in the estimated averages are not large in comparing one geographical 
region with another. However, the total difference in strontium-90 intake from wheat products in the 
Northeast and the West is about 75 percent of the computed daily strontium-90 intake value for water 
which ranges from 0.8 to 1.0 micromicrocuries per day *>3 The average values, of course, do not re- 
flect the maximal deviations in radionuclide intake that could result by ingestion of milled products with 
the highest concentration. The high and low values for strontium-90 intakes are calculated and shown 





1 
By Dr. H. F. Kraybill, Chief Chemist, Division of Radiological Health, Public Health Service, Depart- 


ment of Health, Education, and Welfare, Washington 25, D.C. 


2 
Radiological Health Data Quarterly Report, Vol. 1, No. 4, page 6, July 1960, Public Health Service, 
Department of Health, Education, and Welfare, Washington 25, D.C. 
3 


Straub, C. P., Murthy, G. K. and J, E. Campbell, "Radionuclides in Foods"--paper presented at Annual 
Meeting of the Ohio Dietetic Association, Cincinnati, Ohio, May 6, 1960, 
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in Table 4. For wheat milling products showing the least contamination and the highest concentration of 
strontium-90, these tabular values reflect the extremes that are theoretically possible for ingestion of 
strontium-90. Since our food distribution system is such that populations would consume a mixture of 
low and high level strontium-90 in wheat products, it would be reasonable to assume that average values 
as shown in Table 3 would be the most useful reference data. It is interesting to note, however, that 
according to Table 4, there might be a low value of 0.3 micromicrocuries and a high value of 13.4 mi- 
cromicrocuries for the daily intake of strontium-90 in patent or clear flour. With bran, the strontium- 
90 intake in micromicrocuries might range from a low of 0.1 to 1.62. 


Wheat milling products in the form of bran, wheat germ or whole wheat represent the outer coat- 
ings of the kernel and, hence, contain the most contamination of strontium-90. The relative intakes of 
these fractions are quite small; and, hence, the ingestion of strontium-90 from this source is small. 
White or clear flour products from which much of strontium-90 contamination is removed in milling, 
contributes approximately 70 to 80 percent of the total strontium-90 in wheat products in the diet by 
virtue of the predominant amount of foods consumed made from this fraction of wheat. 


The Department of Health, Education, and Welfare has adopted a guideline for average daily intake 
of strontium-90 at a level of 33 micromicrocuries per kilogram of total diet intake averaged over a one- 
year period. Assuming that the average person consumes approximately 2.2 kg (4.84 pounds) of food 
and water per day, then the total daily intake of strontium-90 would be 73 micromicrocuries. This 
guideline value of 33 uuc/kg of food and water is derived from the recent interim recommendation of 
the National Committee on Radiation Protection and Measurements (NCRP). This value applies to all 
groups within the population. The NCRP and the International Commission on Radiation Protection rec- 
ommendations allow departures as much as 3imes the above average or 220 micromicrocuries. 


The average intake values for wheat milling products in terms of strontium-90 according to Table 
3 is four to six percent of the average daily intake guideline of 73 micromicrocuries. It would thus ap- 
pear that the consumption of wheat products in the United States does not constitute any health risk at 
the present time necessitating regulatory action or any modification of the food or dietary. Further 
work on actual analyses of wheat milling products, total diets and other single foods will have to be ac- 
complished to provide a more accurate assessment of the relative contributions of foods as an environ- 
mental exposure to radiation from fallout fission products. 
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NINE STATES~—1958 CROP! 








TABLE 1.—CALCIUM AND STRONTIUM-90 VALUES IN WHEAT MILLING PRODUCTS IN 


of . renee aaa nee T 
lues , | Weight | Calcium Strontium—90 
Caet Seaceen | kilograms grams/kg material uuc/kg material 
i- L - | | 
m- | Range | Average Low High | Average | 
is | Input: Wheat 100 0.25 - 0.47 0.36 21 133 62 
of — } t 
Output: Patent flour 58 0.08 - 0.23 0.14 42 12 
Clear flour, 1st and 2nd? 14 0.07 - 0.38 0.24 6 86 28 
Germ and shorts 17 0.87 133 
- Germs 0.52 - 1.66 50 191 
ate Shorts 0.42 - 1.67 28 665 
od Bran 11 0.36 - 1.66 0.99 52 675 231 
r =" 
| Output total 100 
] | —— —_ s —_— | i A 
co !Data from Atomic Energy Commission Quarterly Summary Report, HASL-88, April 1960 and 
HASL-90, August 1960. 
ae 2Less refined than patent or high grade flour. 
ip- 
t 
ic- 
on - TABLE 2.—ESTIMATED DAILY PER CAPITA CONSUMPTION OF WHEAT PRODUCTS IN THE 


UNITED STATES AND FOUR GEOGRAPHICAL REGIONS OF THE UNITED STATES! 





a | | North- | 





North 
| U.S.A. east | Central 
= —__—_—__ + | 

| Grams Grams Grams 

1. Patent flour 130.3 108.3 128.2 
2. Whole wheat (excluding bran in products) 9.5 11.0 11.8 
3. Wheat germ | 0.1 0.1 (*) 
4. Bran (as cereal and in whole wheat items) 1.6 1.6 2.0 
Total | 141.5 121.0 142.0 


*Less than 0.05 grams. 


— a 


West 


Grams | 
125.0 | 
14.5 
0.1 
2.4 

142.0 


South 


Grams 


1Data calculated and tabulated by Mrs. C. LeBovit, Household Economics Research Division, U. S. 
Department of Agriculture and Dr. H. F. Kraybill, Chief Chemist, Division of Radiological Health, 
Public Health Service, Department of Health, Education, and Welfare, Washington 25, D. C. These 


data are taken from Household Food Consumption Survey, Spring 1955. 
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TABLE 3.—ESTIMATED AVERAGE OF CALCIUM AND STRONTIUM-90 VALUES FOR DAILY 
DIETARY INTAKES OF WHEAT MILLING PRODUCTS IN THE UNITED STATES AND 
FOUR GEOGRAPHICAL REGIONS! 





Calcium (milligrams) | 
, | | 
Geographical Flour Whole 
region (USA) clear? wheats | Germ Bran Total 
We CAGAs  scicoiciciin 49 5 | (*) 2 56 
IIE io sisiccssannenens 41 6 be 2 49 
SRR CONETEE .nncccccosccaccce 49 7 [*) 2 58 
ME casnerewelaeibiansesaieaen 48 s we, 3 | 59 
IEEE ciccdiensichictesiedanmcasin 49 3 (*) 1 | 63 
Strontium-90 (micromicrocuries) | 
We CGM isssctcecinninds 2.60 0.48 0.01 | 0.40 3.49 
NT. ccncatensneeeenenainnie 2.20 0.55 0.01 0.40 3.16 
GD SE, ncncaccssdeneess 2.60 0.60 (*) 0.50 3.70 
NEL. ineecehingnetesdbekaeinnanenes 2.50 0.73 0.01 0.60 3.84 
THEE ScteuGdniuibinceneuiuneeedins 3.10 0.28 (*) 0.20 3.58 


| 


1Calculated and tabulated by Dr. H. F. Kraybill, Chief Chemist, Division of Radiological Health, 
Public Health Service, Department of Health, Education and Welfare, Washington 25, D. C. Values 
calculated from tabular values shown on levels of intake of wheat milling products and assayed for 


calcium and strontium-90 shown in Tables 1 and 2. 
2Patent flour value taken at intermediate value of 20 wu.c/kg—Table 1. 
3Whole wheat value (with bran excluded) taken at mid-value of 50 ..c/kg—Table 1. 
*Insignificant contributions to the dietary at average level of intake. 


TABLE 4.—ESTIMATED HIGH AND LOW CONCENTRATIONS OF STRONTIUM-90 IN DAILY 


DIETARY INTAKES OF WHEAT MILLING PRODUCTS IN THE UNITED STATES 
AND THE FOUR GEOGRAPHICAL REGIONS! 





| Strontium-90 (micromicrocuries) 


Patent or Clear Flour Bran 

4. High Low High Low 

RE i | 11.2 0.4 1.08 0.1 

aE EE eee | 9.3 0.3 1.08 0.1 

North Central .........scscscceees 11.1 0.4 1.35 0.1 

OO | 10.7 0.3 1.62 0.1 

UD. sccovdunencucensnsneneesietesens 13.4 0.4 0.70 0.1 
| 








Calculations based on values shown in Table 1 (Strontium-90 Values in Wheat Milling Products) 


and Table 2 (Per Capita Consumption of Wheat Products in the U.S.A. and Four Geographical Regions 
of U.S.A.) 
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The significance of strontium-90 contribution to our foods and diets is reflected in the increasing 
interest shown by several organizations. Recently considerable interest has developed in the results of 
analysis of total diets and foods other than milk. In the following table there is summarized the princi- 
pal organizations that have made these analyses and their calculation of the annual per capita intake of 
strontium-90, 


TABLE XIIl.—ESTIMATES OF STRONTIUM-90 IN UNITED STATES DIETS! 


eae 3 


Organi- 
zation 


PHS 


HASL 


HASL 


Con- 


sumers 
Union3 


HASL 


PHS 


FDA 





Samples 
analyzed 


| Selected foods 


Complete diets 
| of lactating 
/ women for five 
_ days 


| Typical lunches 


| Complete diets 


of hospital per - 
sonnel for six 
days 


Selected foods 


Complete diets 
of teenagers 
for 2 weeks 


Selected foods 


Selected foods 


Selected foods 








Sampling 


Date 
Nov. 1959 


May 1959 


Nov. 1959 


Dec, 1959 


Aug. 1959 


Nov. 1959 


1958 


1958 


Feb. -Oct. 


1959 


| 


Method used | 


to obtain 
annual intake | 


Household diet | 
survey? | 


Extrapolated | 
| 


Lunch taken 

as typical 
meal(3 meals/ 
day) 


Extrapolated 


A typical in- 
fant diet for 
the lst year 


The average 
Sr?° from 24 
U.S. cities 
(standard de- 
viation = 2.4) 


Household 
diet survey2 | 


Random se- 
lection from 
cafeteria 


Household 
diet survey 
1955? 





1From Quarterly Summary Report, HASL-88, USAEC. 


2U.S. Department of Agriculture Household Food Consumption Survey, 1955, Report No. 1. 
3June 1960 Consumer Reports, page 289. 


ESTIMATES OF STRONTIUM-90 IN UNITED STATES DIETS 


Calculated 
annual intake 


uuc §r90 


6,023 


4,960 


6,475 


4,650 


3,157 


| Grams 
of Ca 


370 


562 


399 


462 


370 


257 


2420 





Sr? % c) 


Ca (gm) 


19.6 


12.4 


14.0 


12.6 























STRONTIUM-90 IN MILK AND AGRICULTURAL MATERIALS IN THE UNITED KINGDOM, 1958-59* 


United Kingdom Agricultural Research Council 


"This report (ARCRL-2) is the second of a series dealing with the contamination of human diet with 
strontium-90 from world-wide fallout. It records the levels in milk, the major source of strontium-90 
in diet in the U.K., during the first half of 1959. The mean content of strontium-90 in the total diet can- 
not be assessed at six-monthly intervals because many of the foods other than milk which contribute 
strontium-90 to the diet are harvested only at one time of the year. A report on the levels in total diet 
during the whole of 1959 will be published in some months’ time. 


"This report also contains results of surveys of contamination in soil, herbage and animal bones in 
1958, and results of experiments which assist the interpretation of these results. 


"For the 12 months ending June 1959 the average level of strontium-90 in milk over the United 
Kingdom was 9.6 micromicrocuries per gram of calcium, i.e., an increase of about 40% over the 12 
months’ average for the period ending in December 1958. For the ten zones into which the United King- 
dom is divided, the twelve-month mean values at the end of June 1959 range from 7.8 to 14.9 micromi- 


crocuries of strontium-90 per gram of calcium; the higher values were from the wetter parts of the 
country. 


"The results are also reported for a number of "special areas" which are being investigated to as- 
certain the highest levels of strontium-90 in milk which varying local conditions can produce, The 
highest mean value for the 12 months ending June 1959, 32 micromicrocuries of strontium-90per gram 


of calcium, was from a small area in Mid Wales. This was nearly 20% higher than the mean value for 
1958 in the:same county. 


"The proportion of strontium to calcium which is transferred from diet to human bone is only about 
one-quarter of the proportion of strontium to calcium in the diet. Thus the proportion of strontium-90 
to calcium in new bone formed during 12 months ending June 1959 when the average level in milk was 
9.6 micromicrocuries per gram of calcium would be approximately 2.5 micromicrocuries per gram of 
calcium in children who live on milk alone. In no large area of the country would this value be exceeded 
by more than about 50% but in the special area which gave the highest 12 month mean value in milk the 
corresponding value, assuming that only local cows’ milk was taken, would be 8. 


"In 1956 the Medical Research Council expressed the view that the level of strontium-90 in the 
bones of the general population should not exceed 100 micromicrocuries of strontium-90 per gram of 
calcium and that if the level showed signs of rising greatly beyond one-tenth of this value—i.e., 10 mi- 
cromicrocuries of strontium-90 per gram of calcium—it would be desirable to give immediate consid- 
eration to the situation. The levels to be expected in bone from the highest levels hitherto recorded in 
milk do not reach this figure, let alone rise above it. The Medical Research Council is at present un- 
dertaking a comprehensive assessment of the significance of all evidence now available on the exposure 
of man to all sources of radiation, including the contamination of diet with fallout. 


“The present results support the conclusion that the level of strontium in milk is determined main- 
ly by the quantity of fallout deposited in the immediate past and not by the cumulative total in the soil. 
Therefore if weapon trials are not resumed and the rate of fallout consequently decreases no further 
increase in the levels of strontium-90 in milk is expected even though strontium-90 will continue to ac- 
cumulate in the soil. The increase in the levels in milk during the period covered by this report is 
attributed to the high rate of fallout between November 1958 and May 1959 resulting from atomic weapon 
trials in Northern latitudes in the autumn of 1958. The 12 month mean value observed in milk for the 
period ending June 1959 may be regarded as the best estimate now available of the highest average level 
in milk likely to result from strontium-90 so far released. Such information as is available for samples 
collected after June 1959 shows that values have in fact decreased. 


“The recent atomic tests in the Sahara, involving explosion in the Kiloton range, are not expected 


to have any significant effect on the level of world-wide fallout." 


*Press notice which accompanied Report ARCRL-2 published by the United Kingdom Agricultural Council. 
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ESTIMATE OF Sr” IN DIET OF INFANTS 


The following report and data furnish important information on the magnitude of radiation exposure 
of infants from radionuclides in food. Such data as these are quite essential in the assessment of envi- 
ronmental exposure to the growing infant, where strontium-90 deposition in the bones is more critical 
than the deposition in adults. The report is reprinted from the Atomic Energy Commission Health and 
Safety Laboratory, Quarterly Summary Report, HASL-88, July 1, 1960. 


ESTIMATE OF STRONTIUM-90 IN THE DIET OF NEW YORK CITY INFANTS 
NURTURED ON COMMERCIALLY PROCESSED BABY FOODS AND MILK 
PURCHASED IN AUGUST 1959 AND JANUARY 1960. 


Stanley Klein 
Health and Safety Laboratory 
Atomic Energy Commission 


"An extensive variety of foods has been monitored for strontium-90 and the results have provided 
the basis for strontium-90 estimates of whole diets.!~5 Most of these studies apply generally to all 
ages except infants up to about one year of age who consume specially processed foods. The approach 
has been to (1) determine an average individual intake of specific foods, (2) to calculate the total uuc of 
strontium-90 and total grams of calcium in these foods, and (3) to obtain a Sr?9/Ca ratio for the whole 
diet by dividing the strontium-90 total by the calcium total. This technique has been adopted in this 
paper for estimating the strontium-90 levels in the diet of New York City infants* nurtured on commer- 
cially processed baby foods and milks from about the second half of 1959 through the first half of 1960. 


Diet 


"In order to estimate an infant's total consumption of baby foods, a daily diet was drawn up on the 
basis of literature findings 6.7 and with the help of pediatricians.®8 Since, in actuality, the diet of any 
particular infant may differ markedly from the one described here, a discussion of variations in the 
dietary Sr99/Ca ratio will also follow. 


“Until the infant is about one month of age, his daily diet consists of vitamin drops and canned for- 
mula milk (13 fl. oz.) diluted with an equal amount of water or less. At about two months, the infant is 
offered small but increasing quantities of solid foods which, by the time the infant is three or four 
months, amounts to one-half to three-fourth jar each of fruit, vegetables, and meat, three heaping table- 
spoons of cereal twice daily, and soup in addition to about one quart of milk. When the infant is about 
four months old, cow's milk (evaporated or fresh) replaces processed formula milk, but the quantity 
remains the same. One egg and three ounces of orange juice are added to the diet when the infant 
reaches his fifth month. This diet then prevails for the balance of the first year; towards its end, a 
transition begins from strained baby foods to either diced junior foods or fresh foods. However, both 
quantities and kinds remain the same. 


Sample Selection 





“Baby foods were purchased from retail stores in New York City on August 26, 1959 and analyzed 
for strontium -90 and calcium at the Health and Safety Laboratory. The sampling was repeated on Jan- 
uary 28, 1960 in order to observe any marked variations since the original sampling. From the numer- 
ous variety of foods and brands available, samples were selected according to (1) the strontium -90 
levels known to be present in the adult form of the food, (2) consumer popularity, which also decided, in 
part, the choice of brand, and (3) the contribution of the foods to the total calcium in an infant's diet. 
Consequently, cereals, vegetables, fruits, and milks were sampled, while meat, eggs, soups, and juices 
were not.# Meat, however, has been incorporated into this study by assuming that the strontium-90 and 
calcium levels in the baby food variety approximate the levels in the adult variety the values for which 





a 

In consideration of the production and distribution practices prevalent in the baby food industry, it 
is likely that the monitoring data for at least the non-milk foods can be related to a much larger area 
than just New York City--perhaps as large as an area as the entire East or Northeast Coast. 


A recent German report lists the results of strontium-90 analyses of German baby foods: Radioaktivitat 
und Strahlenbelastung, Der Bunderminister fur Atomkernenergie und Wasserwirtschaft. (Vierteljahr 1959) 








Tables 12a and 12d. A translation of these data is given in this HASL Quarterly, (HASL-88), Part II, page 
184. 


i-8See references on page 42. 
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are available. The specific foods finally chosen for analysis were oatmeal cereal, rice cereal, and 
mixed cereal; spinach and mixed vegetables; peaches and pears and processed formula and evaporated 
milks. The results of the analyses are shown in Table lab 


Strontium-90 Estimate 





"The daily intake of foods as prescribed in units of spoonfuls and jars was converted to gram equiv- 
alents by weighing out the food items from standard measuring spoons. The kilograms of foods con- 
sumed for the entire first year were then calculated and are shown in Table 2. Multipling these quanti - 
ties of foods by the averaged strontium-90 and calcium content (from Table lb) and then summing gave 
the total amounts of these two substances in the diet. The ratio of these totals represents an overall 
dietary Sr99/Ca ratio. This calculation appears in Table 3. 


Discussion 


"Table 3 shows that the Sr90/Ca ratio for the whole diet is 14, while for the non-milk fraction alone 
it is 8, and for the milk fraction--which provides about 90% of the strontium-90 and 80% of the calcium -- 
it is 15.© A range of Sr?°/Ca ratios was alsoobtained: only those values representing the highest and 
lowest Sr99/Ca ratios within each diet category were used in determining a maximum and minimum 
total diet Sr?9/Ca ratio. The resulting maximum of 17 xzuc Sr?9/gram Ca and minimum of 11 zuc Sr?°/ 


gram Ca thus brackets the average 14 uuc Sr?9/gram Ca. These levels might be compared with an esti- 
mated 18 uuc Sr?9/gram Ca in the average adult diet for 1959.4 


"Both the maximum and minimum milk fraction Sr99/Ca ratios, as well as the average milk fraction 
ratio, primarily control the ratio in the total diet. The milk fraction ratio in the maximum calculation 
is 18 as compared with the non-milk fraction ratio of 13; the milk fraction ratio in the minimum calcu- 
lation is 13 as compared with the non-milk fraction ratio of 3. (See summary of these data in Table 4.) 
Identical calculations have been made for diets of varying quantities and proportions of total milk to non- 
milk products. In all cases the Sr?°/Ca ratio in the milk fraction controlled the Sr9°/Ca ratio in the 
total diet. Thus, it may be concluded that because of the preponderance of milk in an infant's diet, the 
strontium-90 levels in the milk fraction of the diet dominate the overall dietary Sr?9/Ca ratio, and vari- 


ation in these milk levels is more likely to have a greater influence on the total diet ratio than normal 
variations in the proportion of specific foods comprising the diet." 
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Dr. E. Feldman in particular offered many diet suggestions. 





“The dietary Sr9°/Ca ratio for the August 1959 sampling data alone is 14, for the milk fraction 16 and 
for the non-milk fraction 7. The similarity of these Sr°°/Ca diet levels with those above provides one 
justification for combining the August 1959 and January 1960 data for the purpose of this study. 


Personal communication with Dr. J. H. Harley, 
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TABLE 1a.--STRONTIUM-90 LEVELS IN BABY FOODS 


















































~| i 
gm Ca per kg uuc Sr9° per kg ae = | | 
original material original material ee en ee ae | 
SS ay | 
Type of food Purchase date Purchase date Purchase date | | 
quiv er eee een ee 
ey August | January August | January August | January | 
1959 | 1960 1959 1960 1959 1960 | 
¥ Schema rae am ——————— —$$_—_$______— ——— ——$$$$_—_____—__— —___—___— 
Precooked cereals: | | | 
Oatmeal (Brand A)...... 7.72 7.39 | 19.5 +3.7 | 22.7 + 7.2 | 2.534+0.49/| 3.104+0.99 
(Brand B)....... 8.32 | 29.0 +11.9 | 3.12 + 1.03 
i iccessisavcccnisssseve 8.17 9.03 37.3 +4.7 | 24.9 + 8.1 4.57 +0.57 | 2.78+0.90 | 
lone | AEN 9.02 5.96 + 3.08 | 0.66 + 0.34 | | 
im -- | 
nd Strained vegetables: | 
Creamed spinach........ 0.79 31.0 41.7 39.4 +2.1 | 
90 RE eee 0.30 0.33 4.59+0.80| 810+ 0.81] 15.8 42.8 | 24.5 42.5 
eati- Fruits: | | | 
I | 0.13 3.04 + 0.96 22.9 +7.3 
tion Pe Silvevitnaseubadisioaiiseears | 0.18 5.33 + 0.36 29.4 +2.0 | 
on Milks: 
“u- Formula (Brand C)...... | 1.75 | 2.03 )99.1 £1.0 | 48.2 + 2.0 | 22.4 40.6 | 23.8 +1.0 
4.) (Brand D)...... 1.25 1.20 |18.7 +0.6 | 43.0 + 0.8 | 14.9 +0.5 | 35.7 +0.7 
non- Evaporated (Brand E).. 2.34 2.44 |34.9 40.9 | 31.1 + 1.2 | 14.9 40.4 | 12.7 +0.5 
(Brand F).. 2.43 | 33.9 + 1.3 13.9 +0.5 | 
1e —E — a Shee — im ie — = — a | = a ' 
ari- | 
al | 
TABLE 1b.--AVERAGE STRONTIUM-90 LEVELS IN BABY FOODS BY TYPE | 
(August 1959 and January 1960 combined) 
[— _ - ee ee l a ; —_ —T 
gm Ca per kg uuc Sr?° per kg tt een “a 
original material | original material poe por gm <a 
‘ae ee SO eee wee : ss _sctiiadihailac , call 
Precooked cereals ................ 8.28 | 23.2 2.73 
Strained vegetables.............. 0.47 | 14.6 | 31.1 ' 
5-6 PO ndactnnddddavecseeicesdscseecans 0.16 4.19 | 26.2 
Milk: Formula................00 1.56 | 7.3 | 24.2 | 
Evaporated.............00 2.40 33.3 13.9 
= es) a ae Ee icipienindcieieindaaccibeiial | 
| 
957. | 
and 
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TABLE 2.—QUANTITIES OF BABY FOODS CONSUMED BY AN INFANT DURING HIS 
FIRST YEAR OF LIFE 





| 
| 





— 


Total consump- 






































| Weight | Daily con- tion for age 
Type of food | Age range | Daily consumption | tse | pono range 
| | | | Brera 
wate -_ T T [ 1 
a |3mo.-lyr. | 6 heaping tablespoons | 5 | 30 | 8 
Vegetables ....... (3 mo.-l yr. | 1/2-3/4 baby jar! | 135 68-101 | 18.4-27.3 
| | | Avg. 22.9 
Fruits ........c00c0 13 mo.-1 yr. | 1/2-3/4 baby jar! | 135 68-101 | 18.4-27.3 
| | | | | Avg. 22.9 
I. icncancenucias 3 mo.-l yr. | 1/2-3/4 baby jar? | 109 | 50-75 | 13.5-20.3 
| | Avg. 16.9 
Milks: Formwa.. | To 3 mo. | 1 can (13 fl. oz.) | 411 | 411 | 37 
| 
Evaporated |3 mo.- 1 yr. own can (16 fl. oz.)3 | 411 | 506 | 137 
14.75 oz. jar. 23.5 oz. jar. 3 After dilution amounts to about one quart. ss 
TABLE 3.—STRONTIUM~-90 IN THE DIET OF AN INFANT FOR HIS FIRST YEAR OF LIFE 
ae siamese ata ngitaiantiaiatgsitliad vies _ 
| Quantities | uuc Sr?%/kg | gm Ca/kg Total consumed 
Type of food | consumed original original unc Sr?9/gmCa 
| kilograms material material uuc Sr90 gmCa | 
}-—__— ——__—_+___— — — 
Cereals 8 | 23.2 8, 28 186 66 
Vegetables 23 14.6 0.47 336 11 
Fruits 23 4.19 | 0.16 | 96 4 
| Meats 17 | 11.2 20.20 | 20 [ale | 
Non-milk frac- | | | 
tion of diet | 638 | 84 | 7.6 
| 
Milks: Formula 37 37.3 1.56 1,380 | 58 | 
Evapo- 
rated 137 33.3 2.40 4,562 | 329 | 
| 
Milk fraction 
of Diet | 5,942 | 387 | 15.4 
| | | I 
Combined milk | 
and non-milk | | 
| fractions | | 471 14. 
he ee ee — al ad 





! Personal communication with Dr. J. H. Harley. 2HASL-84, page 173, Table 8. 


TABLE 4.—SUMMARY OF STRONTIUM-90 IN THE DIET OF AN INFANT 
FOR HIS FIRST YEAR OF LIFE 


Calculation 


Minimum 
Average 
Maximum 


Non-milk fraction 


uc Sr?9/gm Ca 


Combined fractions 


11 
14 
17 


Milk fraction 


13 
15 
18 











—41 -o Se OCF 3 






\Ca | 





FOOD CONSUMPTION OF HOUSEHOLDS IN THE UNITED STATES 


Southern and Western Regions 


As a necessary step in the evaluation of the radiological aspects of radioactivity in foods, there 
must be estimates of the kinds and amounts of food used. Estimates of food consumption in the United 
States as a whole, and of that in the Northeast and North Central Regions of the country appeared in the 
August and September 1960 issues of Radiological Health Data. Reproduced this month are the final 
two reports in this series prepared by the U. S. Department of Agriculture: "Food Consumption Per 
Person in Households in the South,"’ and "Food Consumption Per Person in Households in the West." 





UNITED STATES DEPARTMENT OF AGRICULTURE 
Agricultural Research Service 
Household Economics Research Division 
Washington 25, D. C. 


Tables XIII and XIV, showing average ''per person quantities" of foods used per week (in pounds) 
and per day (in grams), have been derived from data in Household Food Consumption Survey," 1955, 
Reports No. 4 and No. 5, available from the Superintendent of Documents, U. S. Government Printing 
Office, Washington 25, D. C., price $1.00 per copy. 


Averages are for foods used at home during a week in the spring, as brought into the household, and 
are based on all housekeeping households in the respective sections of the country. ‘Per person quanti- 
ties"’ were computed by dividing "household quantities" by the ''average household size" (3.52 in the 
South, and 3.15 in the West). “Average household size" was derived by dividing by 21 the total number 
of meals served from family food supplies during the survey week. 


For some purposes, information on the consumption of those actually using a given food is more 
useful than averages based on all persons. An approximate but not precise figure can be computed from 
these data. Information was obtained in the survey on household use only~not on the individual member 
use of foods. An estimate of the average quantities of food per person using that food may be obtained 
by dividing the "quantities used per person per week," an average based on all households, by the "per- 
centage of households using" shown in the second column. For example, the estimate of the average 
per-person use of commercially baked white bread per week (in Southern households using) is 1.18 
pounds, derived by dividing 1.01 from the third column by 0.856 from the second column, (page 48). 

Such an estimate understates the value for those actually using the food, since it is not reasonable to 
assume that all members of all households reporting such use of food actually used some of the item. 
The understatement is probably small for such items as bread, sugar, etc., that in many households are 
likely to be eaten by every member, but it may be considerable for items such as tea, coffee, or baby 
foods that are less likely to be used by all members. 


The estimate of the "quantity per person using" an item computed from this table will also be un- 
derstated when the average size of household utilizing food is smaller than the average of all house- 
holds. The average size of households using lamb and mutton for instance, is approximately 3.07 in- 
stead of 3.33 persons (all U. S.) and the average "per person per week" in households using is 0.84 
pounds rather than the 0.77 pounds computed from the figures in this table (see August 1960 issue). 


On the other hand, the estimated average computed from this table will be overstated when the av- 
erage size of the households using is larger than that of all households, This is true, for example, for 
such items as ice cream (3.55 persons) and breakfast cereals (3.48 persons). 


While estimates computed from these data will provide an indication of the importance of an item 
in the individual diet, they do not show the maximum likely to be used, such as would be shown by the 
percentage distribution using specified amounts per person. Also since the averages for those using the 
items are not additive, combinations of items cannot be easily estimated. 
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TABLE XIIIl.—FOOD CONSUMPTION PER PERSON IN HOUSEHOLDS IN THE SOUTHERN REGION 


OF THE UNITED STATES, 1955 
U. S. Department of Agriculture 























| on Quantity per pee _ 
Food using a j ere 
In a week | Per day 
(1) (2) (3) | (4) 
nae T ceunmlieeemen, 
Percent Pounds | Grams 
Milk, cream, ice cream, cheese (fluid milk | 
SUTIN” cccbeincnsasisonenecsnnccssessccesssssccseoesnssens 98.8 8.56 555 
Pe eee Metts COIS nccccncstsnenesncwssennsccvcesincs 86.4 6.00 | 389 
| INET sedahsentacaeseplantnevetseuedeiiioneesnenenuondape 81.1 4.94 | 320 
I iE ievcccccncnenensevetevecasescenapeemnosnnseesees 38.4 91 59 
AN ae 2.2 .07 | 4 
CEN COOUIRGCNED cctccescetcesensseccccconses ed .07 5 
NE Ne TI, GUE GUE vccccccceccconcosenccsxccens 1.1 (*) (*) 
Processed milk: | 
BVEOTRIOG cc cccccccescccccccccccsscocccecccsseoococcese 51.9 .46 30 
CONdENSEM ........ccccccecccsccccccccceccccccccscccsoees 3.0 .02 l | 
I ahaa at aca ualial wamaimiaaateie 13.7 .04 2 | 
| STII Laishetiss-ctesehiantasighesbitenniiaiaiveldbiadsnnaetersactia 9.3 .02 | I | 
| A a te RAM 3.4 01 | | 
Products, nonfat and whole? ............essee0+s 1.4 (*) (*) | 
RR IN 12.2 .03 | 2 | 
LAME svccnmsccocncsespnsceceseciescsencesncacescenecoonce 2.4 .O1 l 
Heavy, whipped, whip topping ............seeseeees 9.8 .02 l 
| Ice cream, ice milk (commercial)? ..............00. 48.2 .29 19 
BR 3 OO Saas en 64.0 21 13 
| CORNERED cccccresccescnncescccenccsenccccecsasenscocsoseses 16.3 .O5 3 
| Wammrocensed, tOtel®....cccscscoccccesecespescscceces 25.4 .06 | 4 
ATROTIORR“CYDG. coccccccccececccccccccesecevccescces 18.6 .05 | 3 
| ERATE SS ET ee 1.2 (*) | (*) 
| CRON ccoscccecncscccccssccccnccceesenenesosquecceece 5.1 Ol l 
| SIT = isicdaidatthiiasianiaiipaaaneneiinsis sidasinadhlanaieni 1.7 (*) (*) 
| oR, TED 39.7 10 6 
American, Swiss, cream, other...........06.. 36.1 .09 6 
| III IIE Socccconedacnenscasnsasiseessoncnen 6.1 .O1 1 
| Fats and Oils, total .....cccccrssseessececereerersessseeseees 99.5 1.01 | 65 | 
| Table fats, total.......ccccccccccccscccccccccccccceserececs 93.4 32 21 
| TINIE ccctnneduncesncucnauinnene SER ro 42.7 13 | + | 
| SII hsnsicicctineicnisaidamiaciiaintinaidestieimmdeielineinniaiion 65.2 19 13 | 
| Shortening, total ......cccccccccccccccccccccccccsccsccccecs 86.8 46 | 30 | 
gE Aa REIS. SN Eee kN wee 43.8 30 19 | 
| III cn scocesemnéntnnmedonadauniaaaminenanmenniedinanins 47.4 17 | 11 | 
| Salad and cooking oils ..... ecccccccocccccocccccccoccores 15.9 .05 3 
| Salad dressings (commercial), total ...........s0++ 71.9 17 | 11 
| Mayonnaise and mayonnaise-type .........sesees 49.4 | .09 6 | 
| French and french-type ........sscscsssccscscececees 8.8 | 01 | 1 | 
| NEE” vsinsncacuiceahnoevesveniapenss sinvasapabanuitiien 23.8 | .07 | 4 | 








*Less than 0.005 pounds or 0.5 grams. 


1Approximately the quantity of fluid milk to which the various dairy products (except butter) are 


equivalent in calcium. 
2Chiefly dry cocoa mixes. 


3Includes small amounts of powdered cream, not shown separately. 
4Includes frozen custard and frozen desserts with vegetable fats. 

SIncludes quantities of cheese for which respondent could not report whether or not processed. 
6Includes small amounts of cheese food, not shown separately. 


7Includes small amounts of chicken fat. 
8Includes sandwich spreads. 


























TABLE XIII.—FOOD CONSUMPTION PER PERSON IN HOUSEHOLDS IN THE SOUTHERN REGION 
OF THE UNITED STATES, 1955—Con. 


U. S. Department of Agriculture 















































9Includes small amounts of other hot cereals not shown separately. 
10Includes tapioca, cornstarch, barley, buckwheat grits. 
11Practically all reported as enriched. 

12Includes cookies, doughnuts, sweet buns, coffee cake, etc. 
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—o he Quantity per person | 
Food using — 
In a week Per day | 
(1) (2) (3) (4) | 
Percent Pounds Grams 
Flour and other cereal products, total ..........s..se0« 98.8 2.82 182 
Flour other than mixes, total .........cccccccccsccccees 91.9 1.42 92 
MED .cncvicccatectenasensbdensmendemeneesstaasseenseinns 91.7 1.40 91 | 
STI subiebecctibusddbendebtnisintiniandinaeniaaaiiaelee 1.5 Ol 1 
Prepared flour mixes, total ........ccscecsscseseesccess 28.5 13 8 
PEND ccsacdetsuacdietanéeendnosniaseseseenehinienedans 10.5 .03 2 
Ral icosnasentsedsnnadanaddieimantnacinebaseeneseenenes 13.7 .OS 3 
EE, ‘Cy GI ccncnccicsaccontibvenensctetncsentin 7.2 .03 2 
GE ccncdntineccdebunseanssasicsechnanatnndaineuennnenes 5.8 OL 1 
Breakfast cereals (excluding baby cereals), total 64.0 .19 13 
PE “STONE, BIUIE sccncececnsnscncedenccésceecsceoces 51.4 12 8 
CE TIO vctncanctnwccennndibanssnsnctsdenndeiies 33.5 .06 4 
Wheat, flaked, puffed, shredded .............. 18.7 .04 2 
Rice, flaked, puffed, tC. ....ccccccccccccccceces 6.7 -O1 1 
SOE isnnicctctcdentanddseesabecteseestbinesamiedennes 9.0 Ol 1 
I ernrinciciditnicisndssniatnninccinanscavanatiniciaens 27.3 .07 5 
PIL, IIIT cscccncccncsancqbudewecseness 24.7 .07 4 
PENI CUPIRUND seseretistidtuminecnnuenseneenenies seone 4.1 .Ol 1 
CR CII, “UGE dircccccscctieceundetstgnnsenes eaassens 86.3 1.08 70 
ELL LAUT iakisans 5.5 01 (*) 
TRNOD .cuscnseutndntuneisnadeesesinnenseds enceesenstenseene 40.0 17 11 
Cornmeals, grits, total ..........0.. cndueeanhnedeons 67.7 .79 51 
CITIES .cdccensonconsnevwnsestenensnsentiensescones 63.2 .70 45 
PRU UTEO vccvceconcesnsnscaccssecsens cocecescose 21.9 .09 6 
PR GI ccnitiancepscddsccdncccesanencissunensinences 4.2 .02 1 
Macaroni, spaghetti, nOOd1lES ..........seececcesess 34.4 .08 tS) 
PUOOER scovecccceccnvssescecnccscssonsoocecesseessces cece 4.7 OL 1 
SU PTT ciaisiichenttaitiadalaiicdiaaditiciaipctaiadatlat hake bettie eats 4.9 (*) (*) 
CII, GOODE ivcnccencscntsnstaciniaiiieenniaentios 94.3 1,59 103 
IS: WENN concnsenendencscnseuetimateciebeeiseetneennteens 89.6 1.09 71 
REE ee a POO Nae Meee a 85.6 1.01 65 
SET SUNN snnctiibbadincnenndbelneidheaseunstenibens 8.5 .0S 3 
RI dthcisitnbenhgnbebnsnintkenuteaieubidietinnienasasaans 9.5 .04 2 
Baked goods other than bread, total ..........eeeee0- 76.4 .50 32 
Crachere, t00e] .ccccceces epannecseonbebnennesnesentonse 50.3 .12 8 
FOES ccnsccoréntnnetssnenesentsensestdeoenerenntentene 8.3 .02 1 
Pee TIDE ccsncutecseccensmsesectasian juecinnaeéebnne 46.8 ll 7 
Pets. GNI sncnuncsnsbininnécensesniidioctasaenmatees 18.6 .06 4 
SR TUITUIOIE ccicnacnsesonuienenteniadideebeiennaete’ 6.5 .02 1 
OE GIS GOROD vccccdcsncccccécctccens eudeceseocs 12.4 .04 3 
Sis SN onnddcnckdadnsesineestuiabanbesinidin 12.4 .OS 3 
CIES cncvcsendersnsoniiensenenbebeunssaedenmeneenneanes 21.1 .09 6 
Si dcuanssitnttatidnibednnimaiudine piaceoneteneaneseenteens 7.7 .04 3 
INE” cs ccccnuredibavbaniashendennasnstoniiusac essaeeee 39.5 .14 9 
Riscatinesae way l - 










































































IN TABLE XIII.—FOOD CONSUMPTION PER PERSON IN HOUSEHOLDS IN THE SOUTHERN REGION 
OF THE UNITED STATES, 1955—Con., 
U. S. Department of Agriculture 
— : — 
| —— ee Quantity per person 
7 Food using a 
In a week | Per day 
| (1) (2) (3) =| 
Percent Pounds Grams 
BD ccncscccssoccececcesescesccscnconseosevecovennesoneseneoconese 96.7 0.84 54 
| Meat, poultry, fish, total ......... sanaenns ibleitihveninnenens 99.1 3.70 240 
Meat, total .....cccc. seesencceceneeccssoooevesoesosscooones 98.7 2.58 167 
Beef, total........ penscocesesonsecocosoossoosbococccscoe 77.3 .85 55 
Steak, fresh, frozen, tOtal ......cccccccccccccces 40.4 .27 17 
| SE sasctacakicsinsinasotéeuniananpaesanenein 23.0 13 9 
OT idsesianta Lipecaiauain saantiebesnedctidemiaceeie 22.1 13 9 
Roast, fresh, frozen, total .........cecccecees ‘ 22.8 21 14 
RED vcccccccee eoceee escese Snescsnceseccceteusseooors 3.2 .OS 3 
| GIRE cosccsnessiesescresenseteneaeninsernnnnncnsans 18.3 .17 11 
Stewing, boiling, fresh, FLOZEN .ccccccccecceces 17.5 .10 6 
| Corned, chipped, dried...........cccecseseeeeees 3.6 01 (*) 
| GGENG, THOR, EFOMER cccccccccccccecsececscccces 49.8 .26 17 
CORES CO OUIIII CIDE cccesecctnccssscosccncesesce 5.0 .O1 1 
| RR  ianstiesupasatasnenscnsammsscnecedonesenes 7.1 .04 3 | 
| Roast, shoulder, fresh, frozen.............+.. y .O1 7 | 
Chops, cutlets, fresh, froZen...........e-ee0e- 6.2 .03 | 2 
PORE, COURS cccceccesncnsecccesencescscoseccesccoosoucnces 94.6 1,26 | 82 | 
PEGG, TFOMER, BOER cccccccccccccncscosececescese 55.6 .44 29 
IN sicsitrneennin silainivetnieneaadbiinenitiaenii 1 31.8 17 | 11 | 
HAM ..ccccccccccsccccccccccccccccccccccccecccceees 2.6 02 1 
EAE cancnencadssccscrrcsecesusersvoresascavevscese 3.7 .03 2 | 
SRR cccnecccccvccscssccesousnesancescocoeseecs 28.8 12 8 
Other ..... seneneesevoccoversocoovessocscsseseocces 13.3 .10 6 
Cured, smoked, total...coccocccccccccesscccseccce 90.7 82 53 
Ham, raw, Precooked ........cscesccccecceees 32.6 .26 17 | 
Bacon .....ss000 evcccvccoccescoccocccsoocooceoooces 71.3 .32 20 | 
EEE SNES Sccticrttoseessonseensescnacectonevensess 32.6 .14 ) | 
CURE ccocevcecccccesccccccocsvvcccscocccscosoeees 16.9 .10 | 6 | 
| 1.4 .O1 l 
Lamb, MUUCON, tOtal ......cccccesccseseressecereeeeees 3.0 02 1 | 
| Chops, steak, fresh, froZen ........cccccccceees 1.3 Ol l 
| Roast, shoulder, leg, fresh, frozen ......... 1.3 01 1 | 
Stewing, soup, ground, patties ..........se000. .4 (*) ¢*) | 
Variety meats and game, total .........ceceseseeee 21.5 .10 6 | 
fe pe jiaienneniaiee senshabbicincweiesesens 17.0 .06 4 | 
GRE . nsssnsttditintncanndennensiecvebencsnescspnes 6.0 .03 2 | 
LAMCHOON MRIS, TOA] ...cccccccccccccccccccccccccccs 62.5 .30 20 
PERMREET ORES ccccocccceccsccccscseceseecocccosececcs 35.5 my 8 
CURSE, CORE wccccccccvcceccvccccccsevesescocece secece 46.6 18 12 
CREIIBG caceceveveersccssenncccesecoreveccenceences 8.8 .03 2 
QEINE eccnscaccrcrcecocesesececscscscnccsecoessoce 42.5 iS 10 
PIN, CRNIEO cicicndcccccnevave iindineiitn seannadeonenedeone 62.8 .70 45 
GRIN?” sccinicnsdnmmabalindidqeiianuenéusvibesmatinuntnten 62.1 .67 43 
I nicsccctnianienianiambbaiumeaaeetseserente 1.3 .02 1 
13Includes small amounts of other veal, not shown separately. 
14Includes tongue, kidney, heart, tripe, etc.; game. 
15Includes small amounts of other poultry, not shown separately 
16Chiefly fresh or frozen, only small amounts of canned reported. | 
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seenaitealiiee Quantity per person 
Food using 7 
In a week Per day 
| 
(1) (2) (3) (4) | 
Percent Pounds Grams | 
Meat, poultry, fish—Con. 
Fish and shellfish, total .......ccccsccccssesesceseees wen 58.0 0.42 27 | 
PR, CORES ccccncncsnciasonssansesconntusnsencteessions 54.1 38 24 | 
Canned (commercial), total ......ccccccccesceees 30.5 .08 5 
SALMON .cccccoccoceccoccccovevccccccescesesonescoss 15.7 .O5 3 
TRID ccccccccccccccccccscccccnesececesccceossosscee 12.8 .02 1 
CIE .cnccsnssensenaturcnvnninionnsemnecenabenes 5.5 O01 1 
Preah, EF OROR cccccccceccesescccesccsscesccesocecooes 34.2 29 19 
Shellfish, fresh, frozen, canned ............s.se000 9.9 .04 3 
SUBAT, SWEETS, tOtA] ...cccccccccccccccccccccccccccccccocccocere 98.9 1.45 94 
SUMAT, tOtAl .cccncccccccccoccccccescscescoocesesosecosoessoess 96.7 95 62 
Wits, COCR] .cccescccccccccesccccsensececosoveccccccescees 96.6 94 61 
GEORUMBIOS oc cecccovccccccccccccccccosssovesecoseseses 96.5 91 59 
Confectioners, POWdered .......cecccccccsscoeees 9.9 .03 2 
BEOWE. ccccveccccccecccsovescscnesacoscoveeseseosesesossoces 7.1 .O1 1 
Sirups, molasses, honey, tOtal......cccccccccsccccseses 46.2 .22 14 
SEUNG, SOBRE ccorccncsencceccesscsevesenssoncccenscesoese ° 38.1 .18 11 
CORR, CORG cccccsccocccccccsecesecescecnecceocesoncces 23.7 ll 7 
Maple, sorghum, other!? ,........cccsccscssseses 15.7 .07 4 
MOIR SCS 0. ccccccccccccccccsccccssccoccosesonccesesscscoes yf .03 2 
PROG .cccncccccecansesececenescenescssesantennonssceseteece 6.2 .Ol 1 
Jellies, jam, tOtal ...ccocccccceccccccccccccceccocssscccccece 60.7 21 13 
JOLUC™S .. .cccccccccccecccccccccccceccccosescoccsesesccoccess 41.4 ll 7 
Jam, preserves, fruit butters, CIC. ........see000. 31.1 .10 7 
Candies (commercial), total .....ccccccccccccccccccceces 31.1 .08 5 
WIG MULB .ccccccccccccccccccccccecccccceconcscoocoscrcoses 11.7 .02 1 
WIthOUL BUS ..cccoccccccscceceseccccecoecccs pecescenececs 22.4 .06 4 
PotatOes, SWECTPOTAtOeS, COA] ......cccccccceccccccccccccces 89.4 1.56 101 
FrOSh, COCR] ..cccosccoccccscccccccccccsccessccossoescoocsoess 88.3 1.53 99 
BRO a ccccceccceccaccesncnscnesscsconcevecsnbnecenscccenses 87.1 1.43 93 
SWESTPOTAIO’NS . ccccccccccccccccccccccescccosecssoooosescs 11.9 .09 6 
PPR cccstbiscncnaniinnennesennsinsearnntineaninaiaient 1.1 (*) 
Cel, Ce asc ricacndncctnssncccsensiotins iad 4.9 .02 1 
Potato chips and eticke*$ ....cccccccccsecesccccccescesees 13.9 .02 1 
Peds WATER, CORO vc ccinincnscensenssinnssorerscssones 97.4 2.85 185 | 
Dark green and deep yellow, total?4...........ses000 63.0 .40 26 
ee | ee ee 34.5 .25 16 | 
PIER .sc:ndatenddséadanceccssepesesnéhenbiabonanensess 3.6 .02 1 
UTI veccunenuidiiinssannscedsadenendeieiiinuaiiaman 32.3 24 15 
TINIE a sisicceinididceininininaieiniiphibenmateiaimdbiadiieiiil = By (*) (*) 
CORETORE ceccncccccccnseccscscscbocceconscceessensceeosense 33.0 -1l 7 | 
BRUTE, BOOOR cccciccccnserevecnensesets goseeceeueens o : ‘ | 
a P ppers, green seeeeneneee : | 19.9 | 02 1 | 


17Includes small amounts of smoked, cured fish, not shown separately. 


18May include small amount of ready-cooked fish, not canned. 


19See page 53 for chocolate sirup. 
20Chiefly french fried. 

21Chiefly canned sweetpotatoes. 
22Chiefly chips. 





23Includes home canned and frozen vegetables that were brought into the home in fresh forms. 
24Includes other dark green and deep yellow vegetables not shown separately. 
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wr Quantity per person _ 
Food using | a 
In a week | Per day 
(1) (2) (3) | (4) 
= eee 
Percent Pounds | Grams 
Fresh vegetables—Con. 
Other green, total ..ccccccccccccccce sccccccceocccesccoccece 86.8 1.19 | 77 
| SIT isis dunlethenenisanighensansinguiadertuantinicn 2.8 .02 | 1 
ee eS Ne SEE, ee 41.8 32 | 21 | 
EINE crncsstnnntsnsnesdednetetonsnsnsontndiepooneteneces 47.8 41 | 27 
EMREUSD cocvccnccccncescccccesscescsccccecesssccesesesecoes 37.6 ae 16 
DS sncenenercesonisshibenicssnebocnensneonenivttnecscorsenees 13.0 | .10 7 | 
ERENT, cvcenacensescccudnsnesecceuavecenssnconsevesesesesdose 15.3 .09 6 
TORRIOSS ccccoccceccccccceseceoccscccesecosceososocoocososoce 61.0 .40 26 
Other than tomatoes and green and deep yellow, | 
EE caddctthimccnter spiviladhbbbehidueiateetnabarbnbuedines 87.6 .86 | 56 | 
RIT ‘annshinsnenncensiacasudeveneusbesnbaseiensendanasnes 29.5 .07 4 
CUCUMDETS ..cccccccccccccccccccccccccccccccccccecccccces 16.7 .06 | 4 
DERUUTO CRIGRS .cccccccccccccccsevccccnccsosoocccccesecee 58.9 .20 13 
GI NINE ncccncsinnsovecsecsssccvossnniesecsesocesines 30. 1 .08 | 5 | 
is SRN wccctultnicnunaierntensinnnitebinesneseniionn 48.6 .45 | 29 | 
COORD wwcccccccccccesccceccccocccoocosesooecocccoccooees 24.3 .26 | 17 
tPA, MINNIE 0, ccaictnunlinnaaaseaseenamnaitiecneineiens 84.1 2.33 151 
CG II” scenccntsennndsnsndeiasesnnitnadaaanasienene 60.0 91 59 
COP OIMEEUES ccccccccceserccecccocescverecconesscecccocesess 17.9 yx 15 
IE. HNN" inncdinnncddapensndsnccheustaneooresanse | 37.6 .16 | 10 
CRERINIOD edeccecevccecacccccvecccsccecceccennsanecevesceces 32.9 on 34 
Ce Se I, BON cacercscsccncotentesnsisesssess 74.3 1.42 | 92 
BREED cccccececcccetbssencsvncncnscnsseenscaesocoscoonsess 37.0 . 34 22 
BAMRBRS .cccecccccccssccovcccoccosccscsonsesesooecooocncoes 90.5 .40 26 
RINNE ccccccnccccrecccnsenecosccsncoeuscoseccesosesensees 10.6 41 27 
TREURED accccccocccccscncosccsccscosenssccescoonncocoecece & Ol 1 
PEROT TIS co ccocsenccocvcceccccecesoonnseesoscoeocence 10.2 .07 > 
IE cccccconscdciusatabsaubbauassannbenéeiiainassaens 2.2 .O1 | (*) 
Berries other than strawberries ......cccccccseses 7.0 .O5 3 
INI Ii cncnsecssabaneennsesesepanewsnesaopbucconesenaces 1.8 O01 | 1 
PORCHOS ccccccccccecccccsccccecsevecesccesccscscoseseccocse 9.4 .07 | 5 | 
SIIIOE ocentesccnnnesennnancnecnnenbesescnenesenennonseensees 5.9 .04 | 3 | 
|, Commercially frozen fruits and vegetables ........... 25.3 Ll | 7 
5 TINIE” cnccoctnssesnccibdabiosasnsabiamieniadeineswiniuines 7.0 .02 1 
Vegetables other than potatoes, total ............00+. 21.7 .09 | 6 
TR, TEN cccccncccccovssiensnnnssssonvescosecsssonsessce 9.1 .02 l 
tn, DENIM, INE 15. scsiennsnetinibnbeuntzessionanseninees 1.5 | (*) | (*) 
BIGGIE savscconccsussnnccccecsncecsssssusechaescessensces 5.6 Ol l 
POBG ccccccccccccccccccsccsvecencesoocecceccoseccsccooscocce 3.9 Ol 1 
SII chicciisnsicuiitideinistedemiinbatniantealeheibitiamimandinel 2.0 .O1 (*) 
COTR .ccccccccccccccccccscccccccccccccccccccscsccoccoscccces 2.4 Ol | (*) 
QUE ncrcnccernsnsncssssmnscenesnneasnenncaneconscoscessses 8.7 | .03 | 2 | 
| 7 ae = 





2Sincludes beets, cauliflower, turnips, rutabagas, and others not shown separately. 
26Includes home canned and frozen fruits that were brought into the home in fresh form. 
27Includes small amounts of tangerines and kumquats not shown separately. 

28Chiefly lemons. 

29Includes small amounts of figs and grapes not included in "Other." 

30Chiefly strawberries. 
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— Quantity per person | 

Food using 7 

In a week Per day | 

(1) (2) (3) (4) | 

Percent Pounds Grams 
Commercially canned fruits and vegetables, total .. 76.3 1.00 65 
Fruits, except baby and junior foods, total........ 42.4 .30 20 
Apples, applesauce ......ccccccccccccccccccccccccccocs 11.6 .05 3 
ADTICOS cccccccccccecocccevevccosecscosecoseseosccocoses 1.6 Ol 1 
BOCTIOD wccccccccecencccncccecscccccecosccsocesssessezoses 2.5 .O1 1 
CROTTICS cccccccescese occcecccccccnsecccsonesoscosoocses 4.9 Ol 1 
PERCHES oc cccccccccccccccccceccccccssccesovesesocosces ence 20.1 -Ll 7 
PODES ccccccccccccccecsvcscccccecosscooecnccooescsececcoes 3.7 .03 2 
PINCAPPL! .cocccccceccocccccesccccccccccecososcccecooeees 14.0 .OS 3 
PII, MIIIUDS «<cinidunonephaniiinnebesuantunensietios oS (*) (*) 
pained Crude, Crult Gockel! ..ccocccscvovescccessesocs 6,2 .03 2 
QUOT coveccccnccccecdcenseuescnsenesoveccesessenesccsooses 1.6 Ol 1 
Baby, junior foods, incl. juices ..........cescceceseees 6.9 .03 2 
Vegetables, except baby and junior foods, total3! 65.0 64 42 
REET ORIES cccccovtccncenececcedocesseconseesiececonscess 5.2 .02 1 
Baked beans, or other mature beans ........... 8.0 .04 3 
Beans, lima, green, iMMalUFe ........secceceeeees 8.5 .03 2 
BEANS, SNAP, WAX .cccccccccccccceccccccccecccccccscoces 15.0 .08 ) 
BOSE ccccccecvcccevccccoseccccccscccescosososseosooosssoce 6.7 .02 1 
COER scocsccocncscccevctescccccccccoccesencesessoesoocesese 26.8 .12 8 
Peas, green, iMMAtUTC........ccccseees euasouces once 28.1 12 8 
TOMBIGNS, BOCA! ..cccoccccsccccccrcccecssooesccoococecs 23.2 -ll 7 
PUD coceeseccsnvecsonccoceosonecessecensneseass vntannes 18.2 .10 6 
PUTEES, POSTE .cccvevecccccccccccccoccveccococoecccoce 7.8 Ol 1 
GINO cccsccececncccsstscesenscncseccarecenbunbinsnenccess 20.4 .09 6 
Baby, junior foods, incl. potatoes ........ccessceeeees 4.9 .02 1 

Fruit and vegetable juices, fresh, frozen, canned, 

powdered 32> 33... esccecseceees bomnenaithiinsuiabenss 43.1 .67 43 
CR Ra GIN FS oaincensccsccinesintcssntasens 18.3 .24 15 
CRDID occccransicrcddovenneceeneseerecnscsonecneseons yece 11.6 15 10 
GRERIIUIE «ncccsescstdasnncconstanins enneneebeons eneuenes 6.2 .07 4 
Canned fruit other than citrus®2 .......c..c.0cesssse« 12.9 ll 7 
Canned tomato and other vegetable juices32» 35, , 13.1 wll 7 
Frozen, concentrated, total ......sssccesess eccccee eecce 11.9 .05 3 
OPGRES ccccccccscconcscces eoecerecocesocecccecosocooccooes 10.9 .OS 3 
SIE ccccisipudninaiisaianiininne inidiainieltrineiicnilabiatitiaatpeininen 2.4 .O1 (*) 
PEGE CORMIOI CIE cccsccoccccetaeesvsseinns geeseneen ane 2.0 .03 2 
Dried fruits and vegetables, total3® .............c000. ~ 57.5 .30 19 
BACB SEW, BOGE cennncsccccceccosesnscisosessonenhocsedoes 17.4 .05 3 
FE UNOS ccoccceccscovscesesccccecescoscnencseesesoucs eeeece 8.8 .03 2 
PRGREERR, CUPTORED cccccccceveccccsccccescosensooseoence 8.3 Ol 1 
CURB .occcceceseccvessaccesccccscsosscosccncsqessscososons 3.2 .O1 1 














31Includes small amount of mature peas not included in "Other." 


32Single strength equivalent. 
33Does not include baby or junior juices. See above. 


34Includes orange and grapefruit blend and other citrus juices not shown separately. 


35Includes both commercially and home-canned and frozen juices. 


36Includes both commercially and home-dried fruits and vegetables. 


52 














TABLE XIIl.—FOOD CONSUMPTION PER PERSON IN HOUSEHOLDS IN THE SOUTHERN REGION 
OF THE UNITED STATES, 1955-Con. 


U. S. Department of Agriculture 





Quantity oe poanee 








Food —- a 
8 In a week | 
| (1) (2) () | 
_ T 
Percent Pounds 
| Dried fruits and vegetables—Con. 
Dry vegetables, total ........cccccccccccccccccccccccecces 49.1 0.25 | 
| ere sbaeheneoenesecsneeseceoes 44.7 22 
Lt sdsenemunsiiebibabiandmmneninnminbbsnnnsnennes 17.4 .07 | 
Navy, pinto, kidney, other .......cesscseeceees 32.3 AS 
Pee, DOT, CUE nccciccccntsccccctnrsacéotoncssvenes 10.8 .03 
Beverages: 
i I aicsiinsinininanatininanioniignatinaiasamndinbase 86.5 .20 | 
BERR, BTOUAG .ncccccccccccccccscesocccccsccceooccooccece 72.1 .19 
INSTANT, DOWGETED coccccccccccccccccccescoccsccescoocce 16.3 .O1 | 
SURARIAIED secnccccctsonccccccscceccnsccescbsoccesonscsece 2.7 ) 
TI idhiecdaiabttacendensitbigsknpianbiiactiiisieidinetiousenines 33.1 .03 
Chocolate, cocoa, chocolate sirup, total ........... 21.6 .02 | 
EE RE Re 4,1 Ol | 
GEE ccaccnsccccvsctsasccnsccesenepescssensensae eaesensan 15.7 Ol 
Chocolate SITUP occccccccccccccccccccccccccccccccoececs 2.6 OL 
Soft Grinks, fruit aGee, tata ..ccccececcceccescecescscee 99.0 .90 
Soft drinks, bottled and canned, total ........... 53.9 .87 
CBE “EFS eccocccecccnccccccosccessecesecoscncoceces 48.2 .73 
PUREE TERVOROG ccccccccccnseseneccnnscesteccecencess A .08 
CR ucocecrescadensnsecccqechsenstesseuectocseconcnce 6.9 .06 
POWETO ...ccccccocccccccoscccvevcccocccsccocscosococes 8.1 .O1 | 
PEC GENE, GOURE cocccarcecccesccossorevcessssecsonsnse a7 .02 
PR nnuciseninneneusntnadbbeintieebesrneesenntesaene 1.8 Ol 
Is cneascnssesntccsnsndniecusendstiansssnsenaneseses 2.0 O01 | 
, Miscellaneous foods: 
Nuts (shelled weight) and peanut butter, total .... 39.7 .07 
Nuts (shelled weight), total ........scccscseeseeeees 14.3 .02 | 
PORTED cccceccccceccccssnscsoseccsensscoesossooossecs 5.0 .O1 
CIEE necccncncnccnscscnsscnsscccesancceseenaconseosece 9.6 Ol 
I TEE vs ninicnccuissctintonsmanninentiinniinenene 31.0 .05 
Soups, except canned baby soups, <a T 25.8 wll | 
Vegetable, total .....cccccccccccccccccccccccccccocccees 15.8 .06 | 
RII accuituieceuncnintebeaonan diainiainpiaiain 13.9 .05 
FEET cccisccccennscnsscnsccceconccccesenscocconnscceses 2.1 Ol 
Meat, fish, grain, total......cccccceees Te 13.3 .05 | 
IS ccencnndiatuntintsicsesenssccencntnnsnessese 11.5 .04 | 
CERO cecccoccescccconecceonsccsoccesoccccesccoccsosece 2.0 .O1 | 
Catsup, chili sauce, etc., RN 31.1 .06 | 
| EI aissciecienceuidieteiapiiaaetaniinininineisiialinniiiinbiices 27.1 .04 | 
GO GRID ccnvcecctancndersecrensesoncnccssoesccesneces 1.7 (*) 
Barbecue SRUCE, CIC. cccccccccccccccccccccccccccccece 4.9 Ol | 
| Tomato relishes .....cccccccccccccccescccccccccccecces 2.5 01 | 
| Pickles, olives, relishes, total9? .........scssesee 38.4 12 
PEOIIES eccocceccceconccsorssosoncosessoessccecoosocescocece 34.7 3 
CIE cocecacccasecuconesebeagnusdeveenscnnennreceonesene 6.4 Ol 
Relishes other than tOMat0 .....ccccccccccccccceces 3.7 Ol 














» ,includes small amounts of liquid concentrate coffee, not shown separately. 
: 38Data refer to amounts bought during the 7-day survey period rather than the amounts used. 
9Includes both commercial and homemade seaman 
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TABLE XIIIl.—FOOD CONSUMPTION PER PERSON IN HOUSEHOLDS IN THE SOUTHERN REGION 
OF THE UNITED STATES, 1955--Con. 


U. S. Department of Agriculture 
































i, 
| oe Quantity per person 
Food using - 
In a week Per day 
(1) (2) (3) (4) 
Percent Pounds Grams 
Miscellaneous foods—Con. 
Puddings, pie fillings, miscellaneous sweets 
COORIRTOIATD, BORNEO wcnncccceocssscsoudvsatoccconnnnes 28.5 0.06 4 
TN COS oi ccestnnentsanaticnceriatann 22.1 .03 2 
Strained canned puddings (baby) ..........esesse0 2.8 .O1 (*) 
PIE NOER, 1CBE cccoccsccncncnesssscncsscsconsanscentones 4.5 .02 | i 
Re Nae, TRIN IES vsncccacsscncnnshaisanenesonennse 2.3 .O1 | (*) 
Other mixtures, prepared or partially prepared, 
CUBBE. ccvceseccoscccsenesesssdecssccssesenconsenpenenooncncese 27.8 15 10 
Mixtures other than baby, junior foods, total 25 2 12 8 
NE I eins ca tcisacntncssetntitneieesinnves 9.0 .05 3 
NE. MIs iris inesncinmnancsndnedtabavienntnnies 18.2 .08 5 
ee A .02 1 
Meat, mixtures With MEat .......ccccccccccceses 5.0 .02 1 
INN TINIE ois siccidesiicainnitiaiamnamnlenitin 1.3 (*) (*) 
Leawening ements, S0GREM*, ...icccasccoscrcescocccsceceses 24.6 .OS 3 
WOOO pcccccccccscsnsaceneccoresencnscensnséssnsnevecosuses 5.2 (*) (*) 
INTE sctisndckaisucsaeniscbnadabiananbdddbusdenii 20.5 .O5 3 
Seasonings: 44 
INE cicntucntiiaeiituetnednieabaneeseeeneet 10.1 .07 5 
| BEE anecccdasnessetseetenebdasenenbesbenacabessensaantion 29.2 .14 9 


4°Includes other miscellaneous sweets not shown separately. 


41Chiefly dry, including plain gelatin. 


42Includes spaghetti with tomato sauce, potato salad, cole slaw, macaroni and cheese dinners, 


chow mein and chop suey dinners, and others. 


43Includes poultry and meat pies, spaghetti with meat balls, corned beef hash, chili con carne, 


ravioli, tamales, and others. 


44Data refer to amount bought during a 7-day survey period rather than the amounts used. 
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TABLE XIV.—FOOD CONSUMPTION PER PERSON IN HOUSEHOLDS IN THE WESTERN REGION 























| Seeninite Quantity per person 
Food using # 
In a week Per day 
| (1) (2) (3) (4) 
— —_ 
Percent Pounds Grams 
Milk, cream, ice cream, cheese (fluid milk 
Se niandianuntis aiiesiaebinilbbitnaiin 99.6 10.42 675 
Pe CRIS HEE, BOB Loc coccccccccescnsncesescssscenceeces 94.0 7.54 488 
Wei cncascscccsssccccescocccccecocceses gneecese eeconeoess 89.8 6.80 441 
ROOT NE Ee cccccccecocccccosccccccecesesseccceccscooocces 13.9 17 11 
PETE cic ccncncnccececsonavesscasenaccccnsecbouniccscesvecese 11.3 37 24 
Chocolate (commercial)......ccccocccscccccsccccccees 3.9 .07 5 
Se GUE Wee, GUN PO vncncecccnnscencsescncosscens 19.0 AZ 8 
Processed milk: 
RES TETEISRIE CORY oe RET Tr ‘ndivisiiaigidins 40.0 36 23 
CRG ecco ccoscccocncccccoccccccnconccscacccssceocce 2.9 -02 l 
STII catnicnsusachientivencsonemeebelicndeaemameneses 16.8 .03 | 2 
| UNNI indi ciisiincsishiedaahadenndanannaabiueneiasendiea 11.4 02 | l 
| i cciecstcccnscsees pidlanaeuaiigdiibeblensananainteans 1.8 01 | (*) 
| Products, nonfat and whole?..............e+e00+ 5.4 Ol | (*) 
I rs cetaectesaccscdecnceceneutenneetesncusnernce 27.7 .10 | 7 
| ESE EES O ESTO ne eee 7.1 .03 | 2 
Heavy, whipped, whip topping.............sesececees 21.3 .07 5 
| Ice cream, ice milk (commercial)4.............ss.0+- 57.1 41 | 27 
| TR WI ca dnicadencusssndendscsenensteattecesedesedewons 84.9 43 | 28 
CREB cccoccccccccceccccccccescoscocecsvseosocososooesces 51.8 .23 15 
PIII HEIEII™.. .ciccascsciesbanasoseseocaneses 35.2 .08 | 5 
BE Gicccccentecnccsnesncsecccccscosseeseee 21.4 .06 3 
| IIE cccucedsainaniasndansebnenstieeussipubaeininetn 2.8 te, | (*) 
| CLEAM.....crcccccccccccccccccesccescocccccccescccecccs 9.4 Ol l 
EE dacbecheapitedssnacegnneensidetecnencétasnnantnbs 7.1 Ol l 
| Procemeed, t0tal®.......ccesccccccoscecsesesssecsoesecces 50.6 12 | 8 
American, Swiss, cream, Other.........0++++++ 40.9 ll 7 
| CHEESE SPLeads.......ceccccsccsseccecceccrcescccees 9.4 01 1 
| RN OE icisienticiiestcccasneteieiaricerncinsimninees 99.1 0.92 | 60 
TERED SREB, BOO cccccccccccccecescscccevevccccccccecesesccss 97.8 .43 28 
| NIN sinless contiohincnaisesaunbnasetsegensenesesenceserens 53.4 .18 12 
| EPRI xncccrcrsncvescecovesesesepeneqeoeccsscncesnce 66.2 25 | 16 
SHOTVOMING, OAL. .ccccccccccocceccccescccesccceseccsccscoses 68.9 .22 | 14 
| RII eden ccnanisiiniesiininsinineiniediisgindebientabenress 12.7 .06 | 4 
| EEE TORTS ER men 59.0 .16 | 10 
DRE OR CORI GED ceescncccccccccenensscccesscoscenees 39.0 .09 | 6 
Salad dressings (commercial), total...........ssss0+. 77.4 18 | 12 
Mayonnaise and mayonnaise-type ..........eseeeee 47.8 -09 6 
French and french-type .....ccccccccccccccccccocccces 23.2 .03 | 2 
CRIT danextensntnesininenigiscmssvinsddusserencoctinesese 26.0 .08 | 5 


*Less than 0.005 pounds or 0.5 grams. 


| Approximately the quantity of fluid milk to which the various dairy products (except butter) are 


equivalent in calcium. 
2 Chiefly dry cocoa mixes. 


3Includes small amounts of powdered cream, not shown separately. 


4Includes frozen custard and frozen desserts with vegetable fats. 
5 Includes quantities of cheese for which respondent could not report whether or not processed. 
6 Includes small amounts of cheese food, not shown separately. 


7 Includes small amounts of chicken fat. 
8 Includes sandwich spreads. 


























TABLE XIV.~FOOD CONSUMPTION PER PERSON IN HOUSEHOLDS IN THE WESTERN REGION 


OF THE UNITED STATES, 1955—Con. 
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— Househol an Quantity per person 
eattaes In a week Per day 

(1) (2) (3) (4) 

Percent Pounds Grams 
Flour and other cereal products, total......cccccccccccees 97.7 1.48 96 
Flour other than mixes, total......cccccccccccccccccseces 79.5 .66 43 
TEEN sccianensublieuedéaehecdadadshdsstecnssenastetsasesensens 78.6 .63 41 
DEINE sncdandnaauidetitionsintadastedidinendniedanibinne cians aS .03 2 
PEOPRSOE TOUT WAIMOS, BOGE ciccccoccccceccccsacesvesccese 50.8 .26 17 
I cctincustansddudelsinsnsiateniniakats 20.7 .07 + 
CID eviindorecsccesunnakencctovecacssunssedenbusondeinsieses 22.9 ll 7 
POET, Cis a CIE a intnsccnscsawsrsaceseiiansiniewn 20.2 .06 4 
SUT sccnccsuncecsabeapedssahiinimmandictsneineicsanteuces 7.2 .02 1 
Breakfast cereals (excluding baby cereals), total . 80.5 .28 18 
RORY “C0 - GRE, WOGRE crcccsccnccsccescsesccccesscceseseses 66.4 .16 7 
COROT TERIOR cn vccccacscndscccccscencsccecnsoscceasenes 32.8 .04 3 
Wheat flaked, puffed, shredded...............06. 37.3 .07 3 
ACO; GRRE, TIE, GiGi ccccacccessecensscesscees 17.2 .02 1 
BE i nvcbcccesacaiaveanebediniebaribndebentesaninannin 19.4 .03 2 
SI iiss sisi eicncasisciuiniuienansisiacaukensseces 44.6 ll 7 
SOG CREE, CIO cecccsecenccsesesercesecnecscen 31.4 .06 + 
CE CON nnccnsccccncecccauescecensesnacesesnesse 21.0 .04 3 
CIE IIR, CIEE caccctcccctnatcsinvenecdiaesesncancteees 69.8 .28 18 
BY CORGRIB cc scsscccvcccccnsscenessonncescscecsseosonsnss 7.9 Ol 1 
MANE cciciisinddtntnnhnnitenaveauninionininnanintbntiatninten 28.3 -07 5 
CRIT, SONEE, BIDE ncseccccccccncsscnccensassesticns 10.8 .03 2 
PE a iicccestcccescesanssensencnsstensncnnnsensees 10.4 .03 2 
I IR isccraicnenstaneicesinannieceiunnmsdinan 9 (*) (*) 
IE CI iictacitntevccscnnctnntnnnettttinninnsninnsenns a2 .02 l 
Macaroni, spaghetti, noodles ........ceessecseeeesees 41.3 12 8 
PORGOGR sccccnscrcccsvescessecnnnseceennstsdsesensceseotosse 10.6 .02 1 
STEEN TF hesicstnuncacssastadniaaiiunssadtansuadeueidnniucen 15.9 .O1 (7) 
Daley PEOEUCHS, BOGE cecscececsconcccacsscccsescsesscesesccees 98.4 2.14 138 
I, | IIIS caddie inde ccesacecacicnncnensscssenatieeenacedscnenes 93.4 1.56 100 
IIIT sisi diceaisnisahdieslehinh sites eabncedenniioabiaibaebeiaimieiieniausiaiads 78.6 1.21 79 
i 25.6 18 12 
SIT cesdncscccessnccncscsecnencnsnesnemsnsennsesencsseneies 30.4 AS 10 
Baked goods other than bread, total...........sssseeees 82.2 299 38 
COPUEINGT, SEINE cescccinccsccenscsccesnccossncscscececness 54.1 015 9 
PORE ccccccccccececsevceccecnseneconsosnncoseennsoesense 14.4 .04 2 
POSE BOC cccecccvccccccsccssscsessecnccsoocesesoesoess 48.7 ll 7 
PRs Wi icvascccstcocececssencocesqusnesecsconsiiesnnns 19.2 .06 4 
OR “OGRE a ccccvccsccecsoccoscnscsneccesescesaceese 12.5 .03 2 
BETA BRE CBE V Osc ccnccccececheccecenceqncnsesensecee 7.7 .02 1 
RN: CHIOD cniccsnscnsedacasdtecsnuseessneniessans 7.0 -02 1 
CIRING.nccrnccconssencnesssesnenensepenecsorsasenancenvensees 18.7 .10 6 
FOOD ccnnvoncasanwiscseosenansansasennsunesenseeesnennnsepense 11.0 -08 5 
EE” crasuntspcishirsnncenscensbdbuatadeonenstosetbobiies 49.0 19 13 














9includes small amounts of other hot cereals not shown separately 


\UIncludes tapioca, cornstarch, barley, buckwheat grits. 


\1Practically all reported as enriched. 


12Includes cookies, doughnuts, sweet buns, coffee cake, etc. 
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TABLE XIV.—FOOD CONSUMPTION PER PERSON IN HOUSEHOLDS IN THE WESTERN REGION 
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f | ” aang — ———— Te 
| Food | Households <guneaeny — aca _ 
| we In a week Per day 
| (1) (2) (3) (4) 
- + —_______—+ 
Percent Pounds | Grams 
A ith hl areata shinmenccaplienltadaubiestaalianins 96.8 0.96 | 62 
| REGGE, OUEREY, THAT, GBR cccccconccccescssesesccseccsecececes 99.4 4.34 281 
fT canctiinaditensasaanensbacabataadenenniaadbvalaxenens 99.4 3.37 218 | 
| I a a 93.5 1.62 | 105 
UGE, COORG, SHUN, BOGE ccescsncoscccssccscoces 60.3 52 34 
illlicndutiimiticeneneneaphhnoninddstaibsvediawenes 29.5 19 | 12 | 
OTL ...cccccccccccccccccccvcccccccccccccccsocccecs 40.6 33 22 
Roast, fresh, froZen, total......cccccccccccsceees 37.1 .47 30 
il ncucnsdblinanuasudesbesnennssinndiateetbieansenves 7.6 10 6 
| eR Re 30.1 37 | 24 
Stewing, boiling, fresh, frozen 20.7 13 | 9 
CORE, IE, CIRO vinicicccsctnnncsecssecocss 3.8 .02 l 
CeO, THU, THOR ccccncccessccccccccescccvnce 63.5 .47 30 
ee ee 5.0 .02 J 
I, TET hcdeeeincccbbsinentactaandaatitassvebbreneses 11.1 .07 5 
Roast, shoulder, fresh, frozen 3.0 .03 2 
Chops, cutlets, fresh, frozen 7.6 .04 3 
UNNI, : MII ccnntneeceicdnenccedsncnecedeesseesbenssdoccseee 87.7 1.00 65 
PG, CR, GURNEE cescvcccccescesescccccesnsecese 47.7 -40 26 
CED =ccccccsteceseceneccousasoonsensédesontcoccene 27.9 .16 10 
Piiliisisdeséndednndcateducscenensamuaahentiedenesesene 3.4 .03 2 
ERacancannacccencccencccnstéveneonesevsssensosense 6.2 .08 5 
SAUGB PCS ..ccccccccccccccccccccccccccccccccsoccccoss 17.9 .07 4 
TIE ccbduteebenccecduenesdtenensiensseseneneceases Pe .07 4 
COG, GHGIIOE, BO Ricccccccccecccnssestnscscscces 79.9 .54 35 
PERE, TOW, PEOCOUNGG ccccccvececcccevessnccces 24.5 .20 13 
BED nsencanenennsncdsenesceeisensbeadsocssasnerese 70.6 27 18 
EE SE Dinccncndédsteiennnbnonnadbabuneesdbentes 3.1 Ol l 
SINT cccitislintntcincaentntaciebaemmaiaaebubiodes 8.3 .05 3 
COE CODIINT CIE. nencnccvcsccccnsctccnesescss 4.7 | .06 4 
LAU, GEIR, GORE acdcccceciascccnensecesacscesscoses 18.9 0,13 | ) 
Chops, steak, fresh, froZen ........ccccccccceces 13.6 .07 | 4 
Roast, shoulder, leg, fresh, frozen........... 4.2 .05 3 
Stewing, soup, ground, Patties..........secseees 2.0 Ol l | 
Variety meats and game, total ........ceseceseesees 26.5 17 11 
Red VOE caccecccdeoveccesevscscccsseceseoesoecenncocesescs 18.4 .06 4 
CHERRY ncncoccncccecsesesscsecenscccosesdoceocosoncoceses 11.9 .10 | 7 
LAMCHOOR MGRIS, LOtAl ...ccccccccescocvevecesoocesoes 69.7 37 24 
PII snicnttcacienctacsosupensenintatepnaccnce 36.2 .16 | 10 | 
EOREiis. HE abedeccacictssiunciendscseneictasminetees 56.2 21 14 
COREG ccccccccncucesnseccescoscescoseceseonsoconcs 8.5 .02 l 
OTNer ...rcccccccccccccccccccccccccccccccccccscccces 52.4 19 13 
PG, TI icticnicennnctnersiainsutnisedinsennseseceesens 48.1 61 39 
0 ¢ RAE TE TTD 46.4 | 55 | 36 | 
Turkey!®,......... 2.8 .05 | 



















13includes small amounts of other veal, not shown separately. 
14includes tongue, kidney, heart, tripe, etc.; game. 
15Includes small amounts of other poultry, not shown separately. 


16Chiefly fresh or frozen, only small amounts of canned reported. 
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Quantity per person 




















Food ~— 
In a week Per day 
(1) (2) (3) (4) 
Percent Pounds Grams 
Meat, poultry, fish--Con. 

Pies Gnd GORRTiahs, WOCEL cccccccccecccccccsevccsesssccese 67.5 .37 24 
DN NEN?” anccncesinnbanspniioeenatnaieenentannanis 60.7 29 19 
Canned (commercial), total ........cceccssesees 40.0 .10 6 

BREAD ccaccsccnencersccsocsscscecssssencesoosace 7.8 .02 1 

WEEE cn cacenccdcduneswninccisccetsemneiseanienesscs 30.8 .06 4 

SET sicctnichinovsncieadinbeiaapessseesniondats 6.4 .02 1 

PrOGN, THOME .cccccccccccccseccecsccssecsescoocsess 28.8 19 12 
Shellfish, fresh, frozen, Canned........ccccecceees 16.6 -08 5 
SUGAT, BWOSTS, VOCAL .cccrccccccccresccccosccevescssoesososees 97.6 1.20 78 
SUMBT, WRI cecccccoccccscccccvcccccccccccoscsoesccsvcesseses 95.3 Yh 49 
WOMNED, GORE ccc ctseccsovcccccenevcesececcsscseenestosvees 94.6 .70 46 
CPURINONS cccccccrcrcecensvecesesocccescscoseseccoce 94.2 .63 41 
Confectioners, Powdered.........ceccccsseceeees 23.6 .08 ) 

I iccccccsccosecesccsnscesscnneescecconssesscesoteeeste 23.1 .05 3 
Sirups, molasses, honey, total .........ccececccscceees 49.1 13 9 
GRPUD, COURS cncceccnccsccncsncncessecssnsseessocccesenes 40.5 .10 6 
COED, CBRG ccoccsscscccccsveccccesesocesessscesccesce 11.7 .03 2 

Maple, sorghum, other!,,........sccccssssceees 30.5 .07 5 
SEIN «cadncahintekdberithnibsdansabebeenenarniennnntn 2.5 (*) ra 
PIONS Y. coccccacceccosenccccccscccecccseoecosscssooesoecsees 13.7 .03 2 
DORIS, SOD, WHR ccccncccsccssccscoccccncencesesoscosese 69.8 18 12 
SERRIOD cnccccccnndacsesccecnnesseennccnsnasseccsseceqoenses 30.0 .06 4 
Jams, preserves, fruit butters, CIC. ......seses0s 47.6 -12 8 
Candies (commercial), total ..cccccccccccccssccccccccee 49.8 13 9 

We ee CRED icecerecinccoseccncsccceseesssesnnnencestoensees 18.3 .04 3 

WE PEOME GED sccccscucccsseccccecccccnccosascncccessesoe 38.7 .09 6 
PotatOeS, SWECTPOTALOES, COTA] ........cceccccccccccccceeecs 94.3 1.70 110 
PEOGR, WEB] ccccccvcccscesscccececcocecccccscoscocscesonsece 91.8 1.62 105 
WHRIED canscnscescesenercccsncnsecdasenscssngnecsossennanees 91.0 1.59 103 
SWECIPOTATOSS ..cccccccccccccccccccccccocccccocccocooces 4.7 -03 2 
PR avicnintintneinhchinnnnnscdnncenunictesiieinseieebiiiies 4.4 .O1 1 
Sr, IEE. ociancocccecnsncccesasecicanstenesss 6.0 .03 2 
Potato chipe and sticks?4,........ccccccccccccsccescocese 23.8 .04 3 
Preah Pas, CEP ccccscsnscesteniuiesansessanninine 98.5 2.76 179 
Dark green and deep yellow, total?4,..............0. 77.0 43 28 
Dark green 1eely, GOtel ..cccccoccccccccccccscecseseee 22.7 .09 6 
PRC s a cccvcccncnvecesecccecevccncenscnssnencessnces 8.1 .03 2 

GEIOE ccccncecnavcsnccescecescesccescsnsesenceoseseues 16.9 -06 + 
BIOCCOE. coccccccccceccccesccecesescooocsscooosecesscssose 5.2 .03 2 
CAPTORS cccovescovesececcececececococoncccsconenscescesces 64.6 .29 19 
PEPPSTB, FTCCT.cccccccccccccccccccccccccccscccccedecee 18.8 .02 1 





‘7Includes small amounts of smoked, cured fish, not shown separately. 


18May include small amount of ready-cooked fish, not canned. 


19See page 61 for chocolate sirup. 
20Chiefly french fried. 

21Chiefly canned sweetpotatoes. 
22Chiefly chips. 


23Includes home canned and frozen vegetables that were brought into the home in fresh form. 
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— — —— Quantity per person 
7 In a week [ Per day 
(1) (3) | (4) 
} pone ——_}+——— oS = 
— | Pounds | Grams 
| Fresh vegetables, Con. | 
OUST BISOR, WR cococcvccccccesccccscssccccscoscoccesoees 1.03 | 67 
ABPBTA GUS. .ccccccccccccccccccccseccoccccccccesescoeccsecs 18 | 12 
Ss MIEN: WHEL exnntescecsnstnsnnessenendnneeecsoanccen -06 4 
CDs cecsncccscoccstnccesencnssecnccesecessencescucgnes .18 | 12 
LOUUUCO.ccccccccccccccccccccecccccscccccccosvcescocescescs 52 34 
Pi inchendoctbeneequedebissbtioessédesenssecesasenneseoenness .03 | 2 
CIE nudusdonsnpunscededsnanensecsuedaussesdensseusasecotas .05 3 
Tomatoes Jo 22 
Other than tomatoes and green and deep yellow, 
a ce sa cee seaiel Sac wesionaeies 94 | 61 | 
RIESE ERIE 275 eer ARSENE Lee A Eve 18 12 | 
CII td cccccsncccccccsconcscnsccescnscertcscecnenes .08 5 
MAtUTe ONIONG.......sceccccccccccsecccecccceeccccceccees .24 16 
Re CID cn cccccctenccccccccncsecscssasncctosesesenes ll 7 
SE SY faidscincsiensanacincbesstetstcnsniinicschen 33 | 22 | 
RAE sccccsncesccoccssncvescscennncccocosanessceccessces ll 7 
| I IP criciltisicininantitaneneneaipaiuennecnnitin 96.7 3.18 206 
a a 74.6 1.30 | 84 
GE iiinnidnndncnsncnancentiontiecnenteenenoenenence 29.5 41 26 
Ss, SEINE occ snscicnanscevecscnrsonniccsonscteees 33.6 .09 6 
INN soudicniubbeindiisiinbniebbaedeinieiethanewsiiodes 54.4 81 52 
CO rn CURR, TIE vetevocascsnerccccesevecenrentss 91.0 1.88 | 122 
tik ecaticsahdladinadathsibieddévendasemeonenedens 49.1 42 | 27 
BID scnnddnnsccsaandencecséscecnenesseccenseceneneseces 60.6 44 29 
RUN ecccccscsccsecssovenceencnssncnssessesensnconsesoote 12.1 .30 20 
PE Mh cnccccasonedcscecnccessecosenenssncncesconccsscsns 9.4 .07 5 
REMUS LTISS coccccsccccsnecccnccesecvesesconcsescscccees 27.4 .16 10 
PRE cntccnscnnscessscnansccrnsetsndqvsccscenveceneses 25.8 .10 7 
Berries other than strawberries.......cccccssesees ~ f .04 | 3 
CRP EEDG  cncccccoccenccssevcscccepencesasncnesascounvecnce 7.0 .O5 3 
ID senckecesnssatcgbininialannentennnstininattmeenedse 13.8 .12 | 8 | 
QUEL ..cccccccccccccccccccccccccccccccccccscccccoscccccecs 18.0 16 10 | 
Commercially frozen fruits and vegetables............ 40.9 21 | 14 | 
xR ES ER eee a an 8.4 .03 2 
Vegetables other than potatoes, total.............000. 37.2 19 | 12 
Pes: SHE nadusnccsecceneuenesesnveaseceesesereseseseses 6.3 Ol l 
BOGRS, GREP, WOR coccosccocccccessccesccsceccoscccsccese 6.9 .02 1 | 
BrOCCOli....cccccccsccccccccccccccecccccecccecccescsccscees 7.5 .02 | 1 | 
| Pa encccccenssconenacenenececeeneseneneccesetosepeosonceses 20.9 .06 | 4 
| MINNIE cnctusoenéndiccqnpsbunteidienantnseiokepesaniatiien 7.1 .02 | l | 
| CER pcccccoccccccccscsscsececcsescosssoocsscoosoncoceceseee | .02 | 1 
BOE sncnnnaconsndnmiastanenenssendeadsensusenenensoecncdee 14.7 .O | 3 
| a Other + 4 | | 


?4Includes other dark green and deep yellow vegetables not shown separately. 
2SIncludes beets, cauliflower, turnips, rutabagas, and others not shown separately. 
?6Includes home canned and frozen fruits that were brought into the home in fresh form. 





28Chiefly lemons. 








Chiefly strawberries. 








29Includes small amounts of figs and grapes not included in "Other." 
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?7Includes small amouts of tangerines and kumquats not shown separately. 























TABLE XIV.-FOOD CONSUMPTION PER PERSON IN HOUSEHOLDS IN THE WESTERN REGION 
OF THE UNITED SFATES, 1955—Con. 


U. S. Department of Agriculture 

















— 

ieee Quantity per person | 

Food using | 

In a week Per day 
(1) (2) (3) (4) | 
Percent Pounds Grams 
Commercially canned fruits and vegetables, total.... 90.6 1.48 96 
Fruits, except baby and junior foods, total......... 62.9 .04 35 
ARBEOR, REPROGIUCE occsccccccscoccssnccconseseccesecees 13.8 .06 4 
ADTICOEE ccccccccccccccccecnccocncecnssececsscessosesossees 8.4 .04 2 
RETR cecccciccccccecerseccccvsseccsnnvecessananesenssees 4.5 .02 1 
CBR TIGR ac cnncscccccsssccccccevcssseceusecsscsoessssensens 5.8 -02 1 
PUIG sas cnniencscscessncscadcentbbentvanracsenbnessinesess 25.5 .16 10 
PG once cancberistsctennsnntnssutssnneenpiaenienaneen 12.9 .06 4 
PURIGIIES cen cccesccececncsscvevecensesssecesesesncnnccsese 21.5 -08 rs) 
PR, POMBE cccnccqcevctcsccncesssceseqseecsesserssew 2.9 02 1 
Deine frwit, Crkt COCK ccccccuscccesscacsevceesces 15.6 .O7 4 
GUIIE as cciescansveccccesantcecssosdnvernnnccepresdnanamneets 5.6 .03 2 
Baby, junior foods, incl. juices..........cccccccccccccee 8.8 .O5 3 
Vegetables, except baby and junior foods, total?! 78.9 .86 56 
ASPB TOGUIB ccccccccvevecseccescecenenceccessooscecesecosces 6.9 .03 2 
Baked beans, or other mature beans.............. 12.3 .07 bs) 
Beans, lima, green, iMMAlUTE...........eeeeeeeeeee 1.5 Ol 1 
BORNE, BURP, WAKecccccsccecessceccscascccccconcssescese 38.5 18 12 
GED denncccnccocassencscaussenesotinsentedwapeaeneeerene 15.2 .O5 3 
COE sisinbccesercssneieanenbudeessacssmmnensinianienne 32.4 14 Yy 
PEGS, FEEN, IMMBWTEC... ..ccccccccscccccccceccccosers 32.9 14 9 
III, Cenc vec cnescentensasesinnsesenetereresens 21.7 ell 7 
PEN vnididatnrdtnnnenetdnitemnioiinatneianuaisenessectn 15.0 .09 6 
FUSS, GAGES cecsccccccescovescevenecececsseoseseceese 8.8 -02 1 
CT sccindncennuddcncesisvenscénendesssdcdenesnangneosseens 31.1 12 8 
Baby, junior foods, incl. Potatoes..........ccsseesseees 6.3 .03 2 
Fruit and vegetables juices, fresh, frozen, canned, 

IS Nt 63.4 1.15 74 
Canned citrus, total32> 34.,.........ccccccscsccscsscscees 21.2 27 17 
CID scicccccasconecccctnasasquccdessansoenesersonanenense 11.4 .16 10 
SINT icnsncnticccuncbnahtodsenbecasaeendiisannennitin 8.5 .09 6 
Canned fruit other than citrus3? ...........ccceeseees 21.8 .20 13 
Canned tomato and other vegetable juices3?> 35 .,, 22.8 .21 14 
FIOSOR, CONCOMEERIEG, BOCK oc cccccceccececesescocesseses 26.0 13 8 
CORTE cncsnncecccncccinecsvaccescncesnccecesonneeseenscess 22.2 -10 7 
CIEE evcrnnscnacsesorsdsecssestecacwegiscannieenenneeaune 7.9 .02 1 
Pe Sic vicsacvacétcnisnseineessinasienss 1.4 Ol 1 
Dried fruits and vegetables, total3® .............cceceseee 49.9 21 13 
EOESOS CHM, GOGRE cccccccsescccnceccsscencsccesncseocsacesess 31.6 .07 5 
PED i ccanscsessensenssnccetnctusennnansectssauabentennsn 9.5 .02 1 
RROD, CUETOGER oc sccececonesdocesensnecetuacsocoosios 20.0 .03 2 
= CURIOS ncinnccicneniessostcnnisesvesiiessonenmapesennniese 7.1 .02 1 

















311ncludes small amount of mature peas not included in "Other." 


32Single strength equivalent. 
33Does not include baby or junior juices. See above. 


34Includes orange and grapefruit blend and other citrus juices not shown separately. 
35Includes both commercially and home-canned and frozen juices. 
3®Includes both commercially and home-dried fruits and vegetables. 
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Food 


(1) 


Households 








Pickles, olives, relishes, total? 


| Dried fruits and vegetables --Con. 
Dry vegetables, total 


al asl 


Navy, pinto, kidney, other ........csscecccccccees 


Peas, lentils, other 


COREE EEE EEE EEE EEE E HEE EEE 


Beverages: 
I, a eecamia 


BSG, GVOURG. ccccccccccccccccccoccescsveveccasessescesece 
SSR, DOGO E OG scccccsesccesccecnveccccesncnccccecsce 
BNIB, cacccccncsacacencaseccsucconcsescevcesessecsaese 


eeeeeeeeeeeee 


Chocolate 
Cocoa 
Chocolate sirup 


COOH EEE EERE EEE EEE EEE EEE HEHE HEHEHE HEE 


Soft drinks, bottled and canned, total 
EET iincudiuisdeuadiiiechinmenbsonenaghabanneevens 
Ee ore pee a ae 


I 
IID cndnhdiedtniieebebieduinedeeeebennd deanna. 


Miscellaneous foods: 
Nuts (shelled weight) and peanut butter, total 


Nuts (shelled weight), total..........cccssccceseseees 
PORES ccnccscctccccnscescccceccoecsocesesconcessecese 


Soups, except canned baby soups, total..........000. 


VOGOCEDES, WBE. cncccccccscccccessoceccnsccecssscceocces 
CORGCRSOG, .ccccevescccococecocsccocesesescoconscocees 
CEROT cscccvevccecesevesoseccevccesoccososecessceoscoecns 

Meat, figh, GrOin, Oth ..cccccccocccscocccescccesccess 
COG vce icctcnccenssesoteresessinccocceecccesccse 


PPP Pe Pee eee eee eee eee 
COPE EERE EERE EEE EEE HEHEHE EEE HEHEHE EEE RHEE 


rr re, 2. oo oi eaenenanesensese 
p REE SEER ere Sn ot 


I a ia acl a la alia a ia ah ek aie 
Olives 


SORES EEE EEE EEE HEHEHE EE EEE HEHEHE EE 


SSE SHEE EEE HEHEHE REET HEHEHE EE EEE 





POORER EEE EEE EEE EEE EEE EEE EEE EEEEEE EEE EEE HEHEHE EE 


Chocolate, cocoa, chocolate sirup, total 


_ 


SOTO EEEEHEE EEE EEEEEHEE EEE EEE HEHE EOD 


SORE EEE EEE HEHEHE EERE EEE EERE HEHE EEE 


Soft drinks, fruit ades, total 


Ne ~~) CO 


em ROS UI 


wWAwWeNONY 














im tie tm sc 
MU WUAe = ho 





37Includes small amounts of liquid concentrate coffee, not shown separately. 
’8Data refer to amounts bought during the 7-day survey period rather than the amounts used. 
9Includes both commercial and homemade products. 
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TABLE XIV.—FOOD CONSUMPTION PER PERSON IN HOUSEHOLDS IN THE WESTERN REGION 
OF THE UNITED STATES, 1955--Con. 


U. S. Department of Agriculture 














ov Quantity per person | 
Food using oo 
In a week Per day 
(1) (2) (3) (4) 
Percent Pounds Grams 
Miscellaneous foods--Con. 
Puddings, pie fillings, miscellaneous sweets 
(CCNOTCEEE), MUNI a cccscncncecacsecsnsensesseseses 48.2 ll 7 
PII, TR SIN accsnissccnscnsderscceseessstes 41.9 .06 4 
Strained canned puddings (baby) 2.9 Ol "7 
PRET, BOB veccvccscccsvscnscns sencondecnescesseaseces 7.8 .03 2 
SE OE, GUID TEE cei censcninnninccsnennneneiiacns 4.0 .O1 (*) 
Other mixtures, prepared or partially prepared, 
COBB E ceccccnsccccoscaceesceccnccecesssesetesosencoseosecoeceess 36.7 0.24 15 
Mixtures other than baby, junior foods, total.. 31.4 19 12 
NE CII oasis sesasiciauenincomateinaneeatanes 11.6 .05 3 
I SII” cn dincundesstsbeaiininsagnsasoussucioiens 24.2 14 y 
Baby. Denier BOGE, WL cccccccevcccccsscvccecccssees 7.9 .05 3 
Meat, mixtures With MEAaL......ccccccccsecseeees 7.9 -04 3 
IIIT TIIIIIE nicudcnucttsnsburnstanssnnanesresesennse 1.2 (*) (*) 
Se I BN iiciccocccnsncensanensseneeeness 18.9 .03 2 
WUE cecnncdecaccscccnsepscnssccssconccnnsaseatecnbececsnes 11.5 c* (*) 
SINT scaceuintiadis hints duaiibansncsiaciasanieiiiabiennia 9.2 .03 2 
Seasonings 44 
WEIR, onscccsccerscscsvesssenénssdesecensmeemenecensasnns 27 -06 + 
| Pelhencscccnccescocovecessneceonenenesetoonbenseesnmnesneenos 19.7 .10 6 














40Includes other miscellaneous sweets not shown separately. 


41Chiefly dry, including plain gelatin. 


42Includes spaghetti with tomato sauce, potato salad, cole slaw, macaroni and cheese dinners, 


chow mein and chop suey dinners, and others. 


43Includes poultry and meat pies, spaghetti with meat balls, corned beef hash, chili con carne, 


ravioli, tamales, and others. 


44Data refer to amount bought during the 7-day survey period rather than the amounts used. 
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THE CESIUM-POTASSIUM TREND IN HUMANS AT CHICAGO AS A FUNCTION OF TIME* 


C. E. Miller 
Argonne National Laboratory 
Lemont, Illinois 






| "The total-body gamma-ray spectra of 13 unexposed employees of the Argonne National Laboratory 
| chosen to be typical of the civilian population of the Chicago area have been measured periodically for 
cesium~137 (Cs137) since March 1955.1 
| "Their Cs!37 body contents have been determined and are reported in units of uxuc Cs!37 per gram 


of natural body potassium (K). The Cs/K ratios of eight subjects are presented in Table XV for six 
dates during the past 18 months. It will be noted that the average value rose from 50 uuc Cs!37/gm of K 
in July 31, 1958 to a high of 64.4 «uc Cs!37/gm of K in June 1959, and fell to 55 uuc Cs!37/gm of K in 
December 1959. The data for the other five subjects are not included since they were not counted on one 
| of the six dates. This omission does not alter the average ratio by more than 3 percent. 


TABLE XV.--CESIUM-137 POTASSIUM-40 RATIOS IN EIGHT CONTROL 
SUBJECTS OVER A SPAN OF 18 MONTHS 

















Subject | asyse 11/20/58 | 3/19/59 | 6/17/59 | 9/14/59 | 12/8/59 | 
EE ee — — ee eee Ne ee eee 
C.L. | 57 | 48.5 59 68.5 60 56.2 | 
LS. | 515 52 59 54.6 54.5 ga 1 
H.M. 71.0 68.5 75.2 83.2 68.2 69.5 | 
cma | 43 58 =. 81 64.2 62 | 
B.O. bs ving | 47.8 54.5 57.2 45.5 42.2 
B.P. 43.5 46.2 a8 59 54.7 53.5 
R.R 39 39.5 47 | 46 45.6 45.2 
0.8. | 48.4 | 51 61.8 | 65.5 64 63.1 
Average | 50 | 51.4 | 60.7 | 64.4 | 57.1 | 55 | 





"Mr. Ingvar Andersson, Atomic Energy Company, Stockholm, Sweden, measured 19 females during 
May and 27 males during June of 1959, finding a Cs!37/K ratio of 57 uuc Cs!37/gm of K for the females 
and 73.5uuc Cs!137/gm of K for the males.? He also measured the author's content on June 1, 1959, and 
found a value in excellent agreement with the Argonne value. Thus, the results from these two labora- 
tories can be compared directly. 


"Each of the above subjects was showered thoroughly before being counted and each wore special 
low-background coveralls during the measurements. A number of control subjects, measured while at- 
tired in their normal street clothes, apparently contained from 5 to 10 percent more Cs!37, Mr. Anders- 
son likewise counted subjects while they were wearing first street clothes and then, special low-back- 
ground clothing. He reported that subjects yielded a total counting rate of 30 percent higher when 
dressed in street clothing. 


References 


1. Miller, C. E., and L. D. Marinelli. In vivo Measurement of Cs!37, Argonne National Laboratory 
Radiological Physics Division of Semiannual Report, January through June 1958. ANL-5919, pp. 74- 
76. 


2. Andersson, I. Gamma Radioactivity of Swedish People Measured During May and June 1959. FOA- 
2 Rapport, A-2051-2097, Stockholm (September 1959). 


*Argonne National Laboratory, Lemont, Illinois, operated by the University of Chicago, under contract 
with the U. S, Atomic Energy Commission, reported in ANL-6104, 1960." 


























DELAWARE RIVER SURVEILLANCE SUMMARY REPORT* 


Surveillance activities of the Delaware River in the area of Camden, New Jersey, were started | 
about August 1958. In the Spring of 1959 the sampling program was expanded from the Camden area to 
Trenton, New Jersey. Background information on the radioactivity of the environment was desired prior 
to the completion of the Nuclear Ship SAVANNAH being built in the New York Shipbuilding Company's 
yard at Camden. The nuclear operation involves the construction and testing of a shipborne pressurized 
water reactor. The clad fuel elements are moderated and cooled by recirculating demineralized light 
water in a closed system. The steam system is separate, being only in thermal contact with the pri- 
mary system through a heat exchanger. Total containment of the liquid wastes is projected for this re- 
actor with final disposition through an onshore facility. Waste treatment by ion exchange is provided 
on board. Replacement of fuel elements and deeontamination, will be provided by a barge facility. Air- 


borne activity is expected to be relatively minor, consisting primarily of air purged from the reactor 
enclosure. 





The normal use of the Delaware River is for navigation, a source of potable water, a source of in- 
dustrial water and a source of edible shellfish in the Bay area. Some river water may be used for irri- 
gation purposes. The surrounding area not only has a high population density, but it is also an impor- 
tant agricultural area. Because of these diverse uses of the area, a wide variety of sample types have 
been taken with the major emphasis on the water environment, since most of the waste will be in the 
aqueous primary coolant from the SAVANNAH. 





Environmental Samples 





A variety of sample types were taken from the environment on a routine basis. These included 
water samples taken from the Chesapeake Bay, Delaware River and its tributaries; silt samples above 
and below the shipyard in the River and the Bay; biological samples including algae, shellfish and plank- 
ton; precipitation samples; crop samples; soil and fertilizer samples used in the areas where the crop 
samples were grown; milk samples from two locations, one in Pennsylvania and one in New Jersey; and 
animal thyroid samples. No air samples were collected since data were available from the National Air 
Sampling Network. 


Analysis 


All of the collected samples were sent to the Public Health Service, Robert A. Taft Sanitary Engi- 
neering Center, Cincinnati, Ohio, for analysis. 


Participating Agencies 





The Delaware River Surveillance Program was a joint effort of the Federal, State and City Govern- 
ments and private industry. Those organizations participating were: 


Maritime Administration, Department of Commerce 

Public Health Service, Department of Health, Education, and Welfare 
Atomic Energy Commission 

Interstate Commission of the Delaware River 

Pennsylvania Department of Public Health 

New Jersey Department of Health 

Delaware State Board of Health 

City of Philadelphia Department of Health 


Conclusions 





"In view of the changing pattern of fallout, i.e., decreasing levels of radioactivity in the absence of 
new weapons tests and the absence of short-lived radionuclides gencrally associated with such tests, the 
data obtained appear to be highly variable. This is particularly true when one examines the gross ac- 
tivity data in precipitation and in surface waters. A certain level of stability is apparent when one con- 
siders the strontium-90 data. Some fluctuation exists, particularly in precipitation as a function of time, 
but by and large, strontium-90 levels are low. 


Silt radioactivity levels are comparable with those encountered in other estuaries along the East 
Coast. Algea and plankton showed some accumulation of gross acitvity with lower levels showing up in 
the more recent collections. The small sample volume made strontium-90 determinations unprofitable. 


*The complete report is entitled "Delaware River Surveillance Report of Progress, January 1-December 
31, 1959," by Conrad P. Straub and Paul F. Hallbach, Robert A. Taft Sanitary Engineering Center, Public 
Health Service, Cincinnati, Ohio. 
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Levels of gross activity and strontium-90 in the two shellfish samples were low. Of interest was the 
fact that zinc-65 was found in both samples. 


"Soil and crop gamma radioactivity levels were determined and showed the presence of fission prod- 
ucts in both soil and fertilizer samples, while little of this material appeared in the edible portions of 
crops tested. The bulk of the radioactivity in these foods was from naturally-occurring potassion- 40 
and to a somewhat lesser extent radium-226. Strontium-90 levels, particularly on a wet-weight basis, 
were extremely low reflecting in part the nature of the soil in which these crops were grown. Soil 
strontium-90 values were low due in all probability to the sandy nature and high permeability of the 
soil.” 


The survey on the Delaware River was considerably more extensive than would be necessary in 
other areas, but it is believed that from these results an optimal program, applicable to other areas, 
will result. Sampling of the environment will continue as required by nuclear ship operations in the 
Camden area. Data from samples collected after the startup of the reactor will be presented in Radio- 
logical Health Data as soon as it becomes available. 


























RADIOACTIVE FALLOUT FROM NUCLEAR DETONATIONS OF FEBRUARY AND APRIL 1960 


The Fallout Studies Branch, Division of Biology and Medicine, U. S. Atomic Energy Commission, has 
published a report entitled "Radioactive Fallout from Nuclear Detonations of February and April 1960’ 
which is available from the Office of Technical Services, U. S. Department of Commerce, Washington 
25, D. C. The following is a summary of that report. The complete document presents concentrations 
of radioactivity in air and precipitation. 


RADIOACTIVE FALLOUT FROM NUCLEAR DETONATIONS OF FEBRUARY AND APRIL 1960 


Alfred W. Klement, Jr. 
Fallout Studies Branch, Division of Biology and Medicine 


"On February 13, 1960 the French Government announced! that its first nuclear weapon was deto- 
nated at Reggan in the Sahara at 7:00 a. m. on February 13, 1960. Following this detonation increases 
in fallout radioactivity were observed at a number of fallout collection network stations in the United 
States and elsewhere. A second detonation was announced on April 1, 1960. Since these observations 
are of interest in the study of the mechanisms of fallout, much of the data available pertaining to the 
French tests are provided or summarized in this report. 


"Reports from the U. S. Public Health Service and U. S. Naval Research Laboratory networks and 
from AEC installations have shown transient increases in radioactivity in air and precipitation samples 
at some stations during the latter part of February and in March 1960. The identification of short-lived 
radioisotopes and the rapid decay of samples indicate that this debris originated about mid-February 
and early April 1960 and it appears to be from the announced nuclear detonations in the Sahara Desert 
on February 13 and April 1, 1960. The data available so far show relatively small increases in fallout 
which persists for only a few days. These levels are very much less than those which were observed 
in the spring of 1959. This fresh debris will not add more than one to two tenths of a percent to the 
total world-wide fallout of long-lived fission products. 





FALLOUT STUDIES 


"Some recent results of the U. S. Atomic Energy Commission's fallout studies program are sum- 
marized below. While these provide a great deal of data from locations through the world, it was in- 
tended that they furnish information over a long period of time from selected locations which could be 
used to improve our understanding of fallout phenomena, rather than merely to provide data on environ- 
mental levels of radiation throughout the world. Reference should be made to the 1959 Annual Report! 
for a more complete description of individual programs. This summary was prepared by the Division 
of Biology and Medicine, Atomic Energy Commission. 


Fallout Measurements in Soil, Precipitation and Air 


"Measurement of strontium-90 levels in soil sampled at locations throughout the world was made 
during 1959 cooperatively by the Commission's Health and Safety Laboratory and the U. S. Department 
of Agriculture. Such measurements provide information on the total strontium-90 deposition from past 
weapons tests. During 1959, soil samples were obtained from nearly all states of the United States as 
compared with only 17 locations in previous years. Not all of the regular foreign stations were sampled 
in 1959 since this program provides for complete world-wide sampling every two years. The 1959 for- 
eign sampling was planned to give information on the rapid stratospheric fallout in the Northern Hemi- 
sphere resulting from the far northern tests of 1958. The 1959 results were summarized in a previous 
report.2 Results for 1958 are shown also where available. 


"The increase in strontium-90 on the ground from 1958 to 1959 agrees with findings from monthly 
collections of fallout cbtained during that time. Monthly collections (steel pots, ion-exchange, precipi- 
tation) at the world-wide network of stations showed the highest rate of fallout in early 1959, followed 
by a decreased rate. In the last quarter of 1959 a few collections in the United States showed a trend 
toward some increase in fallout rate but less than the highest rate observed earlier in 1959. Too few 
data for 1960 are available at this time for further conclusions as to seasonal variations. 


. ‘Ambassade de France, Service de Presse et d'Information, Release No. 886, New York, February 13, 1960, 
France's First Atomic Explosion.” 


See references 1-6 on page 
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"Rhodium - 102 produced in tracer amounts at a high altitude, and tungsten isotopes produced in other 
shots during the 1958 U. S. Pacific tests, provided a means of studying the transport and rate of fall of 
radioactive debris in the stratosphere. Such studies are being made by the Air Force Cambridge Re- 
search Center with partial support by the Commission. The results obtained so far imply that the time 
required for high stratospheric material to fall out to the surface is much longer than for low strato- 
spheric material. Also, comparisons between rhodium and tungsten indicate a different mixing history 
of the debris in the upper and lower stratosphere. However, neither the distribution nor the residence 
time of the rhodium-102 has been well established as yet. In addition to these studies, stratospheric 
inventory studies by means of ballon sampling were continued at San Angelo, Texas, during 1960 under 
the scientific direction of the U. S. Weather Bureau. Current results from this program are not yet 
available, however. Levels of gross or total fission product beta radioactivity in surface air continued 
to decrease during the period July to December 1959 in the Northern Hemisphere. Some stations re- 
mained relatively stable from October through December. As expected from current concepts of fallout 
deposition, a seasonal rise in air concentrations of fallout radioactivity was seen at some stations dur- 
ing the first three months of 1960 in the Northern Hemisphere. However, the levels remain lower than 
the peak values of the Spring of 1959. At many locations no increase has been detected so far in 1960 
and at most of the United States stations operated by the Public Health Service, levels have been below 
the limit of reliable measurement during the period September 1959 to February 1960. Levels in the 
Southern Hemisphere remained very low and relatively stable since July 1959. Some increases have 
been found at Southern Hemisphere stations in early 1960 although levels remain much below those in 
the Northern Hemisphere. Seasonal changes, if any, have been too small to detect. 


“Reports from the Public Health Service and Naval Research Laboratory networks and from AEC 
installations have shown transient increases in radioactivity in air and precipitation samples at some 
stations during the latter part of February and in March and April 1960. The identification of short- 
lived radioisotopes and the rapid decay of samples indicate that this debris originated about mid-Febru- 
ary and early April 1960 and it appears to be from the nuclear detonations in the Sahara Desert on Feb- 
ruary 13, 1960 and April 1, 1960, 


"The peak monthly levels of fallout radioactivity (dose rate) at Argonne National Laboratory due to 
past tests occurred in April and May 1959.4 The rate of fallout diminished in a few months to only a 
few percent of the peak rate. Long-lived cesium-137 is still accumulating slowly, having reached a rel- 
atively stable value of about 200 millicuries per square mile in early 1960. According to the activity 
ratio between cesium-137 and strontium-90, determined at Argonne to be 1.6, the corresponding amount 


of strontium-90 in soil would be 125 millicuries per square mile. Radioactivity from the first French 
atomic test was observed in snow during late February, but not positive sign of activity from this 
source was found in either soil or air samples. Integration of the whole-body dose from fallout based 
upon these measurements shows an expected increase of 1.5 to 3.3 percent in the thirty-year genetic 
and seventy-year lifetime doses over that arising from natural radiation in the Chicago area. 


“The Los Alamos Scientific Laboratory and the University of California at Los Angeles have 
studied fallout at the Nevada Test Site and adjacent areas during all test operations at the Site. The 
most recent work involved the 1959 test of Kiwi-A (a nuclear reactor-type propulsion device, part of 
the Rover Project).5 Since the nature of this device was such that a fundamentally different type and 
much smaller amount of air-borne material might be produced than that from weapons tests, studies 
were undertaken to measure particle size, air concentration, and ground deposition in detail. Particle 
sizes found were smaller than those produced in bomb testing, reflecting the selective diffusion, or 
fractionation, process involved in the release of fission products. Materials of longer half-life ap- 
peared to be associated with smaller particles. Deposition velocities calculated at certain points 
showed wide variations from point to point and were generally larger than would be predicted from the 
measured particle sizes. 


"The fallout pattern was very narrow and the levels of radioactive contamination were very errat- 
ic (off-site fallout was negligible). Attempts to combine the data with meteorological measurements 
indicated that the pattern could not be explained by either existing models from weapons tests or well 
known diffusion models for stack effluents. A new type of model for this kind of dispersion is under in- 
vestigation and will be checked during future tests. 


Fallout Measurements in Foods and in Man 


"Studies were continued of uptake of fallout material in foods involving the collection and analysis 
of milk, animals, certain fresh vegetables, forage crops and wheat. The recent results of these studies 
have been reported. ® 


"Studies at Los Alamos of carbon-14 in lemongrass and citrus oils from a number of locations have 
shown a steady increase of carbon-14 content in these oils. By mid-1959, the carbon-14 activity in the 
troposphere and in the rapidly equilibrating biosphere (as represented by lemongrass and citrus oils) 
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RADIOACTIVE FALLOUT FROM NUCLEAR DETONATIONS OF FEBRUARY AND APRIL 1960 


The Fallout Studies Branch, Division of Biology and Medicine, U. S. Atomic Energy Commission, has 
published a report entitled "Radioactive Fallout from Nuclear Detonations of February and April 1960’ 
which is available from the Office of Technical Services, U. S. Department of Commerce, Washington 
25, D. C. The following is a summary of that report. The complete document presents concentrations 
of radioactivity in air and precipitation. 


RADIOACTIVE FALLOUT FROM NUCLEAR DETONATIONS OF FEBRUARY AND APRIL 1960 


Alfred W. Klement, Jr. 
Fallout Studies Branch, Division of Biology and Medicine 


"On February 13, 1960 the French Government announced! that its first nuclear weapon was deto- 
nated at Reggan in the Sahara at 7:00 a. m. on February 13, 1960. Following this detonation increases 
in fallout radioactivity were observed at a number of fallout collection network stations in the United 
States and elsewhere. A second detonation was announced on April 1, 1960. Since these observations 
are of interest in the study of the mechanisms of fallout, much of the data available pertaining to the 
French tests are provided or summarized in this report. 


"Reports from the U. S. Public Health Service and U. S. Naval Research Laboratory networks and 
from AEC installations have shown transient increases in radioactivity in air and precipitation samples 
at some stations during the latter part of February and in March 1960. The identification of short-lived 
radioisotopes and the rapid decay of samples indicate that this debris originated about mid-February 
and early April 1960 and it appears to be from the announced nuclear detonations in the Sahara Desert 
on February 13 and April 1, 1960. The data available so far show relatively small increases in fallout 
which persists for only a few days. These levels are very much less than those which were observed 
in the spring of 1959. This fresh debris will not add more than one to two tenths of a percent to the 
total world-wide fallout of long-lived fission products. 





FALLOUT STUDIES 


"Some recent results of the U. S. Atomic Energy Commission's fallout studies program are sum- 
marized below. While these provide a great deal of data from locations through the world, it was in- 
tended that they furnish information over a long period of time from selected locations which could be 
used to improve our understanding of fallout phenomena, rather than merely to provide data on environ- 
mental levels of radiation throughout the world. Reference should be made to the 1959 Annual Report! 
for a more complete description of individual programs. This summary was prepared by the Division 
of Biology and Medicine, Atomic Energy Commission. 


Fallout Measurements in Soil, Precipitation and Air 


‘Measurement of strontium-90 levels in soil sampled at locations throughout the world was made 
during 1959 cooperatively by the Commission's Health and Safety Laboratory and the U. S. Department 
of Agriculture. Such measurements provide information on the total strontium-90 deposition from past 
weapons tests. During 1959, soil samples were obtained from nearly all states of the United States as 
compared with only 17 locations in previous years. Not all of the regular foreign stations were sampled 
in 1959 since this program provides for complete world-wide sampling every two years. The 1959 for- 
eign sampling was planned to give information on the rapid stratospheric fallout in the Northern Hemi- 
sphere resulting from the far northern tests of 1958. The 1959 results were summarized in a previous 
report.2 Results for 1958 are shown also where available. 


"The increase in strontium-90 on the ground from 1958 to 1959 agrees with findings from monthly 
collections of fallout cbtained during that time. Monthly collections (steel pots, ion-exchange, precipi- 
tation) at the world-wide network of stations showed the highest rate of fallout in early 1959, followed 
by a decreased rate. In the last quarter of 1959 a few collections in the United States showed a trend 
toward some increase in fallout rate but less than the highest rate observed earlier in 1959. Too few 
data for 1960 are available at this time for further conclusions as to seasonal variations. 


7 1Ambassade de France, Service de Presse et d'Information, Release No. 886, New York, February 13, 1960, 
France's First Atomic Exp? »sion." 


See references 1-6 on page 
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"Rhodium -102 produced in tracer amounts at a high altitude, and tungsten isotopes produced in other 
shots during the 1958 U. S. Pacific tests, provided a means of studying the transport and rate of fall of 
radioactive debris in the stratosphere. Such studies are being made by the Air Force Cambridge Re- 
search Center with partial support by the Commission. The results obtained so far imply that the time 
required for high stratospheric material to fall out to the surface is much longer than for low strato- 
spheric material. Also, comparisons between rhodium and tungsten indicate a different mixing history 
of the debris in the upper and lower stratosphere. However, neither the distribution nor the residence 
time of the rhodium-102 has been well established as yet. In addition to these studies, stratospheric 
inventory studies by means of ballon sampling were continued at San Angelo, Texas, during 1960 under 
the scientific direction of the U. S. Weather Bureau. Current results from this program are not yet 
available, however. Levels of gross or total fission product beta radioactivity in surface air continued 
to decrease during the period July to December 1959 in the Northern Hemisphere. Some stations re- 
mained relatively stable from October through December. As expected from current concepts of fallout 
deposition, a seasonal rise in air concentrations of fallout radioactivity was seen at some stations dur- 
ing the first three months of 1960 in the Northern Hemisphere. However, the levels remain lower than 
the peak values of the Spring of 1959. At many locations no increase has been detected so far in 1960 
and at most of the United States stations operated by the Public Health Service, levels have been below 
the limit of reliable measurement during the period September 1959 to February 1960. Levels in the 
Southern Hemisphere remained very low and relatively stable since July 1959. Some increases have 
been found at Southern Hemisphere stations in early 1960 although levels remain much below those in 
the Northern Hemisphere. Seasonal changes, if any, have been too small to detect. 


"Reports from the Public Health Service and Naval Research Laboratory networks and from AEC 
installations have shown transient increases in radioactivity in air and precipitation samples at some 
stations during the latter part of February and in March and April 1960. The identification of short- 
lived radioisotopes and the rapid decay of samples indicate that this debris originated about mid-Febru- 
ary and early April 1960 and it appears to be from the nuclear detonations in the Sahara Desert on Feb- 
ruary 13, 1960 and April 1, 1960,3 


"The peak monthly levels of fallout radioactivity (dose rate) at Argonne National Laboratory due to 
past tests occurred in April and May 1959.4 The rate of fallout diminished in a few months to only a 
few percent of the peak rate. Long-lived cesium-137 is still accumulating slowly, having reached a rel- 
atively stable value of about 200 millicuries per square mile in early 1960. According to the activity 
ratio between cesium-137 and strontium-90, determined at Argonne to be 1.6, the corresponding amount 


of strontium-90 in soil would be 125 millicuries per square mile. Radioactivity from the first French 
atomic test was observed in snow during late February, but not positive sign of activity from this 
source was found in either soil or air samples. Integration of the whole-body dose from fallout based 
upon these measurements shows an expected increase of 1.5 to 3.3 percent in the thirty-year genetic 
and seventy-year lifetime doses over that arising from natural radiation in the Chicago area. 


"The Los Alamos Scientific Laboratory and the University of California at Los Angeles have 
studied fallout at the Nevada Test Site and adjacent areas during all test operations at the Site. The 
most recent work involved the 1959 test of Kiwi-A (a nuclear reactor-type propulsion device, part of 
the Rover Project).5 Since the nature of this device was such that a fundamentally different type and 
much smaller amount of air-borne material might be produced than that from weapons tests, studies 
were undertaken to measure particle size, air concentration, and ground deposition in detail. Particle 
sizes found were smaller than those produced in bomb testing, reflecting the selective diffusion, or 
fractionation, process involved in the release of fission products. Materials of longer half-life ap- 
peared to be associated with smaller particles. Deposition velocities calculated at certain points 
showed wide variations from point to point and were generally larger than would be predicted from the 
measured particle sizes. 


"The fallout pattern was very narrow and the levels of radioactive contamination were very errat- 
ic (off-site fallout was negligible). Attempts to combine the data with meteorological measurements 
indicated that the pattern could not be explained by either existing models from weapons tests or well 
known diffusion models for stack effluents. A new type of model for this kind of dispersion is under in- 
vestigation and will be checked during future tests. 


Fallout Measurements in Foods and in Man 


“Studies were continued of uptake of fallout material in foods involving the collection and analysis 
of milk, animals, certain fresh vegetables, forage crops and wheat. The recent results of these studies 
have been reported. 6 


"Studies at Los Alamos of carbon-14 in lemongrass and citrus oils from a number of locations have 
shown a steady increase of carbon-14 content in these oils. By mid-1959, the carbon-14 activity in the 
troposphere and in the rapidly equilibrating biosphere (as represented by lemongrass and citrus oils) 


67 



































appears to have increased by about 27 percent in the Northern Hemisphere and 20 percent in the Southerp 
Hemisphere. 


"As previously reported (e.g., in the AEC's semiannual Report for January-June, 1958), the Los 
Alamos Whole Body Liquid Scintillation Counter has been used to study cesium-137 levels in people and 
foodstuffs since the spring of 1956. Levels in the United States and Canadian powdered milk supply have 
been followed in considerable detail. The sampling network has grown to a total of fifty-five stations 
sampled once each week. The purpose of the study is not to monitor Cs!37 levels in milk per se but to 
study fallout mechanisms and correlate the average levels in milk with those in the population. 


"It is interesting that 1959, the first year without weapons tests, has shown both the highest and low- 
est Cs!37 concentrations yet observed in milk from several locations. Certain high peaks in May are 
perhaps a delayed reflection of the intense testing during late 1958, and the stratospheric injection of 
large amounts of contamination at far northerly latitudes. The unusually low levels being reached by 


many areas in the fall of 1959 may result from the first "clean" troposphere during the period of obser- 
vation. 


"Cesium- 137 values for both people and milk have risen slowly and irregularly over the period of 
observation, at average annual rates of roughly 10 and 5 uuc/gm potassium, respectively. The pro- 
nounced peaks in milk levels were due, in part, to intense tropospheric fallout, as shown by the presence 
of barium-lanthanum-140 activity. In addition, a seasonal pattern of milk activity, such as might be ex- 
pected from changes in food sources of the dairy herds, is indicated. A somewhat similar but less pro- 
nounced variation is evident in the Cs!37 data on people. A more detailed analysis of the data shows 
that the maximum and minimum levels in people lag behind those of milk by about one-quarter of a year. 
A lag time of this magnitude between people and milk may be expected, since the biological half-time of 
Cs!37 in man is about 120 days and milk is usually consumed soon after production. 


TABLE 1.--CESIUM-137 IN U. S. PEOPLE AND MILK 











————$—$——$——___—_——_ 
Samples for periods shown | jonmnry~Dy ust 1959 Late 1959-Early 1960 i 
| | unc Cst37 /gm K uuc Cs 137 7gm K | 
Highest Cs!37 in milk.....ccccccseses | 297 114 | 
Lowest Cs!37 jn milk. ecesssssseees | 7 5 | 
Highest Cs!37 in people ..c.ccecceces | 170 113 
Lowest Cs!37 in people..........000- 37 42 











"Studies of human bone levels of strontium-90 were continued by the Lamont Geological Observato- 
ry, Columbia University, during 1960. The results of analysis through 1959 have been evaluated in 
terms of dietary levels of strontium-90 and predictions of future levels have been made. The concen- 
tration of strontium-90 in human bone continued to increase in 1958 and 1959. The concentration of 
strontium-90 in adult bone is independent of the age of the individual. The average level in the Northern 
Hemisphere for Western culture adults is about 0.30 micromicrocuries of strontium-90 per gram of 
calcium for 1959. The 1958 level was about 0.20. The highest average concentration for any age group 
in 1959 was about 2.1 for one-year-olds (Western culture) and levels in children vary strongly with age. 
The investigators predict that maximum bone levels will probably be reached during 1960, based on cur- 
rent estimates of dietary levels of strontium-90 and their relationship to rate of fallout and total depo- 
sition. It was predicted by the Lamont group that strontium-90 in present one-year olds will drop rap- 
idly to a level of 0.9 in 1970 if there is no further atmospheric contamination. Previous estimates, 
based on earlier data and concepts, placed higher maximum levels at a later period (1962-1965). The 
present predictions are based on a particular hypothesis and are subject to considerable uncertainty." 
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